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Lighting and Surgery 


HERE are numerous fields of lighting which are limited in extent and little noticed, and, 

among these, few can be more important than lighting for surgery. The work of the 
surgeon is delicately discriminative and has to be performed quickly and with constant care for 
the safety of the patient. It is true that modern appliances, anaesthetics, transfusion facilities 
and operating techniques facilitate the surgeon’s task or make it possible for him to undertake 
erstwhile impossible ones, but what he must have—at all times—for his beneficent work is 
avequate and suitable lighting. This is work for which no avoidable hindrance to sharp sight 
should be tolerated and for which, therefore, high levels of illumination are indisputably desir- 
ab'e. Even so, the illuminations in use do not reach those used to obtain the Technicolor films 
w~'ch loom so largely in the field of mass entertainment. But, besides the amount of illumina- 
tion “on the work,” there are other exacting requirements in lighting for surgery, and these are 
dit with in a special article which we publish in this issue. 
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Notes and News 


“and Glory Shone Around ” 


1955 is already a month old and the Christmas 
of 1954 is now only a memory. For Londoners, at 
least, it is a memory of mild, clear days, crowded 
shops, an air of prosperity, and quite an array of 
Christmas lighting. 

Light is so intimately bound up with the Christ- 
mas story that it is little wonder that when the story 
is re-portrayed for religious, domestic or commercial 
purposes, light sources play an essential role. For 
the manger without a star is just as incomplete as a 
Christmas tree without its lights. And at this recent 
season of good will we were not selfish with our 
lights. In thousands of homes the lighted Christmas 
tree was placed in an uncurtained window so that it 
gave pleasure not only to those in the house but also 
to passers-by. One much-praised flat-owner in Park- 
lane even put his tree out on a top balcony so that 
its little lights shone bravely out over the expanses 
of Hyde Park. 

To many business concerns, of course, Christmas 
lighting can be a good commercial proposition but 
not, surely, to British Railways, who need no special 
effort to attract business at Christmas time. Yet the 
welcoming decorations kept up the old tradition at 
the main-line stations, and this year special lighting 
was also installed to reveal the fine ceiling of the 
Great Hall at Euston. 

Another happy and timely thought was the lighting 
of the Epstein statue of the Madonna and Child in 
Cavendish-square. This statue is on the facade of 
the Convent School of the Holy Child, and it was 
illuminated at a doubly appropriate t!me—for it 
celebrated not only the Christmas season but also 
the Marian Year just ended. 

In the shopping areas of the West End the more 
commercial lighting resolved itself into an unequal 
competition between Oxford-street and Regent-street. 
Oxford-street was quite pretty in a twinkly kind of 
way, but the better teamwork in Regent-street was 
obvious in the result. The continuous rows of coloured 
lanterns caused much comment and gave a great deal 
of pleasure. If we wished to be technically critical 
we might mention the lack of uniformity in mounting 
height and spacing, but this would be both ungracious 
and ungrateful. Regent-street starts with obvious 
advantages for a venture of this sort, but praise must 
be accorded for the design of the lantern, which was 
dignified yct festive. In fact, Regent-street after dark 


looked rather like a dowager duchess tripping the 
light fantastic toe with careful decorum. 


Church Lighting 


A pamphlet on the installation of electricity in 
churches has just been issued (price Is., by post 
Is. 3d.) by The Church Information Board on behalf 
of The Central Council for the Care of Churches. It 
is a revision of the pamphlet published in 1950. All 
lighting engineers who are likely to be concerned with 
the lighting of churches should get this pamphlet so 
that they might be prepared to deal with some of the 
odd ideas that members of the clergy and parochial 
church councils may have after reading it. 

The pamphlet begins by implying that only a few 
churches have architectural features worth seeing and 
therefore worth lighting; later it recommends that 
the lighting scheme should be prepared and super- 
vised by an architect—presumably so that he can 
conceal the indiscretions of his predecessors, or of his 
contemporaries. 

We get the impression that those who have written 
the pamphlet are obsessed with the idea that lighting 
is expensive— 

“* Despite the most impressive prices 

Of our electrical devices, 

And though the Bishop blessed the switches 

Which now deface two ancient niches, 

We do not like the electric light 

It’s far too hard and bare and bright.”’* 
—and believe that more light than is absolutely 
necessary to enable the congregation to read their 
books is bound to empty the coffers. 

The 1950 version advised that where a new light- 
ing scheme is under consideration the guidance of an 
architect or electrical engineer be obtained. The new 
recommendation that “ every lighting scheme be pre- 
pared and supervised by an architect ” might perhaps 
be the first step by the Central Council towards recog- 
nising the existence of people who specialise in light- 
ing; the danger is that parochial church councils 
might get the impression that an architect alone is 
fully qualified, and by no means all architects are 
willing to seek the advice of a lighting engineer- 
however much they might “ supervise.” 

We would also suggest that the Central Council 
invite a lighting engineer (or invite the I.E.S. to 

° This quotation and the one that follows are from “ Too Hard 


and Too Bright,” by John Betjeman, which is printed in full in 
the pamphlet. 
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appoint a representative) to serve on their committee 
which prepares these recommendations. It would 
cost them nothing, they would get better advice and 
they would, in future publications, avoid some of the 
glaring technical inaccuracies which appear in the 
pamphlet itself. 

One of the rather odd recommendations reads as 
follows: “A new electrical installation may prove 
disappointing, and a call may in consequence be 
made for an increase in the power of the lights. The 
wiring should therefore be capable of taking a more 
powerful bulb in case more light becomes necessary.” 
If this is the result of experience is it, we wonder, 
because such installations have not been designed by 
lighting engineers? 

There is plenty more in the pamphlet on which 
we could comment, but instead we will merely point 
out that the lighting engineer is as anxious as anyone 
that churches should look well by night. We are sure 
the I.E.S. would welcome an opportunity to be useful 
in this direction. 

One thing in the pamphlet on which we will all 
agree is the avoidance of unsightly wiring— 

“Talking of messes—you should see 

The electrician’s artistry, 

Our Clapham-Junction-like creation 
Of pipes and wires and insulation, 
Of meters, boxes, tubes and all 
Upon our ancient painted wall.” 

It would seem that electrical contractors engaged 
for work in churches must be members of the E.C.A. 
or on the National Register. Perhaps it was not 
always so. It pays to use people who know their job 
—whether contractors or lighting engineers. 


Coloured Lights on the Roads 


The controversy about “ winking lights ” versus 
trafficators has taken a new turn. It is now being sug- 
gested that the new types of indicators confuse the 
vision not only because they are intermittent but also 
because they are the wrong colour. On most of the 
newer British cars red flashing lights are fitted at the 
rear and white at the front, and it is said that these 
can easily be mistaken for rear and side lights 
respectively. On most Continental cars all types 
of direction indicators (whether at the front, at 
ire rear or on the side of the car) are amber in colour, 
‘nd it would appear reasonable to expect that this 

angement would be less likely to cause confusion. 

In the meantime, however, the red and green 
.... ts of traffic signals have also come under fire. The 

chester Guardian has reported that some colour 

~erts in America have claimed that there are 
ree million reasons ” why traffic lights should be 
© or yellow instead of red or green, for it is esti- 
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mated that this is the number of American motorists 
who are colour-blind for red-green. 

It appears, therefore, that we are not only to be 
confused by lights but also by opinions. Will our 
own ‘experts say the final word ?—and will it prove 
to be too late ? 


Week-end in Scotland 


Further evidence of increasing collaboration be- 
tween neighbouring Centres of the I.E.S. is given by 
the announcement of a meeting jointly arranged by 
the Edinburgh, Glasgow and Newcastle Centres to be 
held at Peebles Hydro on May 6, 7 and 8. Attendance 
at the meeting will not be limited to members of the 
sponsoring Centres; indeed it is hoped that people will 
come from far and wide. 

It is intended that members and visitors will con- 
gregate on the Friday evening when the proceedings 
will open with a dinner and dance. Saturday will be 
the working day; in the morning Jean Chappat will 
be giving a pre-view of the address on the lighting 
of the French Chateaux which he is to give in London 
on the following Tuesday; in the afternoon a paper 
will be given by Mr. J. M. Waldram. On the Satur- 
day afternoon a mannequin parade is to be arranged 
for the ladies whilst in the evening there will be 
another dinner and dance. After two dinners and 
dances and two lectures in just over 24 hours it is not 
unreasonable that Sunday should be a day of rest and 
dispersal. 

It all promises to be a very satisfactory week-end. 
No doubt there will be some visitors from as far afield 
as London buj it is certain that it will be a very 
worthwhile outing for members in the Scottish and 
Northern Centres (and Centres not so northern). who 
will have the opportunity of hearing two first-class 
lecturers. Fuller details of the meeting can be 
obtained from Mr. R. J. Fothergill, Northgate House, 
St. Mary’s Place, Newcastle upon Tyne, 1. 


Design 

During the last few years, and particularly since 
1951, lighting engineers as a whole have become 
increasingly conscious that their work, especially their 
lighting fittings, is a contribution to and an important 
part of interior design. Architects and interior 
designers are also aware of this and are as anxious as 
lighting engineers that collaboration between 
interested parties be encouraged. 

Our next issue will be devoted to this subject and 
will contain articles by prominent architects and 
designers. This series will by no means cover the 
whole subject (on which volumes could be written) 
but we hope it will stimulate thought and help towards 
the better design for which we are all striving. 


Cl 
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Fr Pe ee a les 


Owen Owen 
Store, Coventry 


Architects: Rolf Hellberg, F.R.1.B.A. 
Maurice Harris, A.R.1.B.A. 


Contractors: Bovis, Ltd. 
Electrical 
Installation: Lee, Beesley and Co., Ltd. 





The previous Owen Owen store in Coventry was 
built in 1937 and completely destroyed in 1940. 
The new store, the largest to be built in this coun- 
try since the end of the war, is on a new site 
slightly to the south-west of the former site, but. 
as will be seen from the site plan, the below-the- 
ground-level basements of the earlier building have 
been incorporated into the new one. 

The present site on the north side of Broadgate is 
bounded on three sides by roads and on the other 
side by an arcade which runs between the store and 
the hotel and shops which are now being built. 
The site slopes from south-west to north-west: 
the height to roof level on the main frontage on 
Broadgate is 63 ft. The engineering service. 
receiving and dispatch departments are located 
in the basements so that the main floors are 
devoted to sales, stock and office accommodation. 
There are five sales floors, giving a total sales 
area of 100,000 sq. ft.; the stock building on the 
east side is of equal height but has seven floors. 
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Top: Site plan. 


Centre: Basic structure plan. 


Bottom: Section. 


A penthouse to contain a restaurant and further 
office accommodation will probably be added 
later. A tower in the north-east corner rising to 
104 ft. above street level accommodates tanks, 
fans, lift motors, etc. 

In the sales area flat slab floors are supported 
by mushroom columns on a 27 ft. 6 in. grid; on 
the mezzanine floors in the stock building normal 
beam and slab construction is used. 

The whole of the south face is occupied by 
windows; the possibility of making the building 
a windowless one was considered but rejected be- 
cause it was thought that shoppers and shop 
assistants do not like to be totally enclosed and 
prefer to see some daylight. In addition, the 
view from upper floors across the ornamental 
gardens of Broadgate is quite attractive and it 
would have been a pity to obscure it. 


Signs 

One of the most successful features of the store 
is the unique curved plaster facia on the canopy 
edge over the main display windows. Designed 
by the architects, it uses G.E.C. ice-blue cold 
cathode tubing in a bronze outrider, held clear 
of the facia by blue tubular brackets of elliptical 
form. The lettering in italic roman style stands 
above the outrider and is silhouetted by night. 
The face of the letters is painted flame red; the 
returns which pick up the ice-blue light are 
finished in turquoise blue. The effect is very 
striking and, due to the evenness of the illumina- 
tion, the signs are clearly legible over 200 ft. away. 

Above roof level there are three Claudgen Neon 
signs in 30-in. serif letters carrying single out- 
line white tubing on inverted metal troughs, whiie 
on face, turquoise on returns. 

At low level on the great mass of the north wall 
a 36-in. Claudgen Neon sign is placed near the 
entrance and here the lettering is in bronze serif 
type with opal “ Perspex” face, the white tubing 
being placed internally. Against the dark brick- 
work, the effect is very striking and readable. 


Electricity Supply 

The electricity supply for the whole building is 
from the sub-station in the sub-basement where a 
6,600-volt supply from the East Midlands Elec- 
tricity Board is brought in to two 500-kVA trans- 
formers. Provision is made for a third transformer 
to be installed at a later stage as the demand in- 
creases. The present maximum is 500 kVA, 
which is mainly lighting, but during the construc- 
tion of the building provision has been made for 
a good deal of additional lighting whilst the third 
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iloor, at present used for storage, may at a later 
stage be converted to a sales floor and an addi- 
tional floor may be built. 

The L.T. switchboard is of the 3-phase 4-wire 
air circuit breaker 37.5-mVA type L3 supplied 
by Switchgear and Cowans, Ltd. It is arranged 
in two tiers and is therefore accommodated in a 
much smaller switchroom than would have been 
possible with normal single unit oil circuit breaker 
switch gear. 

There are two vertical risers in the N.E. and 
S.W. corners of the building each of two 0.4 sq. in., 
4-core cables rising in parallel up through all 
floors. On each floor and on each of the risers 
there is a L.T. distribution panel with H.R.C. 
fuse switches so that half of each floor is fed 
from one panel. Each of the panels divides to 
two fuse boxes, one near the distribution panel 
and the other in the other corner of the building, 
i.e., one fuse box in each corner of every floor. 

The basement, sub-basement, boiler house 
plant and lifts are fed separately direct from the 
sub-station. The only items supplied from the 
general distribution system apart from the light- 
ing are the escalators on each floor. SRONTE FLASHING 

The lighting conduits on each floor are run Ce oh et Earn 
across the ceiling, concealed except in the case of 
the lower ground floor and the third floor by false 
ceilings, with pressed steel adaptable boxes 
adjacent to each of the structural columns. A 
trap is provided in the false ceiling beneath each 
box and also at places around the perimeter to 
facilitate wiring and maintenance. The lighting 
on all except the lower ground floor was planned 
around these structural columns and the supply 
for each lighting point is taken from the nearest 
box. Points are also provided at each column 
to feed show cases, spotlights, etc. The wiring 
can be extended or renewed without any inter- ic 
ference to the structure of the building. 

On the third floor, which was designed as a 
sales space and is being used at present for 
storage, the same wiring system is used though at 
the moment the conduit is all exposed on the 
surface. The wiring has been extended where 
required to provide the kind of lighting needed 
in a storage space, e.g., lighting of bins, etc. 
Should it be decided at a later date to use this 
floor as a sales area the wiring is therefore 
already in place. 


























































Lighting 
The lighting throughout the store was con- 
trolled by the architects and Lee, Beesley and Co. 
Ltd. were appointed as electrical contractors on 









Top: One of the main display windows. 


Centre: Section through non-reflecting window. 


Bottom: Main display windows from the inside of the 
store. 

































oF 

















February, 1955 





the technical installation. Provision has been 
made for additional features to be added at a 
later stage without structural alterations to the 
building. 

With the exception of the first floor, all ligit- 
ing fittings in sales areas were specially designed 
by Lee, Beesley and Co. Ltd., in collaboration 
with the architects, and were made in their 
Gloucester works. 

The whole of the ceiling installations were most 
carefully planned and co-ordinated by the archi- 
tects to produce a regular and pleasing pattern 
from lighting, loudspeakers, ventilation outlets, 
sprinklers and access traps. The weight of the 
lighting fittings is taken by the structure and not 
by the false ceilings. 

Fluorescent lighting is widely used but on the 
first floor (fashions) and the second floor (furni- 
ture) tungsten lighting is used because the goods 
sold on these floors are more commonly seen 
when in use under such lighting. For the fluores- 
cent lighting the New Warm White lamp is used; 
this is probably the first large store to make use 
of this new lamp on a large scale. Much of the 


rear for the fluorescent lighting, was supplied by 
the G.E.C. Ltd. 


' ndow Lighting 
The main Broadgate windows (open backed) are 

@ 1ew non-reflecting type specially designed for 

(> building. They use flat glass only and absorb 

r ections on a dark canopy soffit. The design 

been patented by the architects. 

fain lighting is from above, through deep box- 


Cafeteria on lower ground floor showing wooden louvres. 
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Wall bracket fitting. 


type louvres (124 in. x 9 in. x 9 in. deep). New 
Warm White fluorescent lamps are mounted in 
sheet metal troughs made to fit exactly into the 
space above the louvres. This space is divided 
into sections by means of channel and T iron into 
which the louvred panels (each 4 ft. 8 in. x 
2 ft. 4 in.) fit. The supply for the window lighting 
is carried along the whole frontage by box trunk- 
ing. Transverse 2 x 2 trunking is taken across the 
end of the louvred panels to take the wiring to 
the lamps. The panels, wiring and lamps are 
accessible for maintenance from a cat-walk run- 
ning the whole length of the window. The control 
gear for the lamps is housed in the box trunking. 


Self-service section on lower ground floor. 











Ground floor sales area. 


The lamp-holders are wired from the transverse 
trunking and the lamps are arranged slightly to 
overlap to avoid patchiness. Different colours of 
fluorescent lamps are being used here and there 
by the display staff to very good effect. Ample 
provision for spotlights has been made and, ii 
all display windows, the 24-volt internally silvered 
high intensity Philips type is used; these are fitted 
with clip-on louvres, colour screens and hand 
lamp grippers and are supplied in groups through 
600- and 750-watt transformers. 

The special form of the window gives secondary 
lighting from fluorescent tubes concealed in a 
handrail in the window front and this very satis- 
factorily softens the shadows created by the top 
lighting. 

Other display windows are of the closed back 
type and have fluorescent lamps mounted behind 
a picture frame treatment. One set of windows 
has an unlit louvred ceiling, another uses day- 
light from a hidden clerestory in addition to the 
normal lighting. The picture frame shields house 
four rows of 5-ft. lamps (two lamps per row) at 
the top, single 5-ft. lamps at the sides and one row 
of 5-ft. lamps at the bottom. There is also one 
row of two 4-ft. lamps at the top back of the 
window, which is masked by the false louvres over 
the top of the window. At the bottom back of 
the window, a plug is provided for lighting, as and 
when required, to suit the displays. 

Plugs are provided in all windows in both the 
floor and round the frame for spotlights and 
special effects. Banks of switches are provided 
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Fitting used on ground floor. 


immediately adjacent to the window areas 
controlled. 

George Parnall and Sons, Ltd. of Bristol 
carried out all the shopfitting work to display 
windows and entrances, including the facia treat- 
ment and non-reflecting windows. 


Lower Ground Floor 

The low ceiling height of 11 ft. 9 in. dictated 
by the levels of the site, here precluded the use 
of a false ceiling. Air ducts have therefore been 
confined to the perimeter for extract and grouped 
round the escalators for intake, leaving only 
sprinklers, electrical distribution and lighting to 
be accommodated on the ceiling. 

The architects decided to use 4 x 4 trunking, 
suspended 15 in. below the ceiling on a 9 ft. 2 in. 
square grid. This trunking carries medium volt- 
age services and low voltage lines for telephone 
and sanctions systems electrically separated and 
by means of an ingenious flyover device feeds 
them separately to floor boxes on the ground 
floor at all intersection points. The intersection 
boxes have ears to carry wood eggcrate grids, 
which frame and mask the lighting fittings and 
sprinkler runs; the lighting fittings themselves are 
supported by rawlbolts into the ceiling and fitted 
with adjustment brackets for alignment purposes. 
The ceiling is unplastered and both ceiling and 
sprinkler runs are painted deep blue; the trunk- 
ing is red and the grids of natural agba wood 
have anodised aluminium strip applied to the 
bottom edge. Socket outlets are provided in the 
trunking for spotlights as required. 

A bay of the floor was put aside as an experi- 
mental room for a full-scale test of the system 
and a number of different grids tried out before 
the present scheme was accepted. The effect is 
visually satisfying and the great flexibility of the 
installation is well able to meet any demands for 
future changes in the store layout. The whole of 
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Fitting used on first floor. 





Fitting used on second floor. 


Second floor furniture department. 
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Shoe department on first floor balcony. 


the trunking installation was designed and sup- 
plied by Thorn Electrical Industries, Ltd. 

Supply to counters, etc., is by means of Simplex 
underfloor duct. 

The lighting fittings in grid centres use three 
5-ft. 80-watt New Warm White fluorescent lamps 
with louvres in a diamond pattern. Single-lamp 
fittings of similar design are fixed to the sides of 
the trunking around columns, except in the 
restaurant area, where column brackets of special 
design are used. These consist of bent shields of 
perforated metal, giving shadowless lighting of 
column shafts and tables and adding glamour 
and glitter in this important area. 

In this floor the tungsten lamps for emergency 
lighting are incorporated in some of the fluores- 
cent fittings. To avoid the contrast which would 
otherwise have been produced between the tung- 
sten lamps and the fluorescent lamps within the 
same fitting the louvres of the fittings have been 
made in an ivory coloured opaque plastic. This 
has the effect of evening out the colour difference 
so that the presence of the tungsten lamps is 
quite unnoticed and the general effect is one of 
warm, cheerful lighting with absence of glare. 

The self-service food department, stretching 
across one end of this floor which is otherwise 
devoted to hardware, is accented by a perimeter 
facia in opal “Perspex,” behind which are two 
runs of cold cathode New Warm White 20-mm. 
tubing. This silhouettes the commodity letter- 
ing, lights the merchandise on the perimeter 
shelving and provides a powerful draw across the 
floor. The cold cathode tube is similar in colour 
to the ordinary 5-ft. fluorescent lamps used on 
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the floor, but, due to the absence of any louvres on the 
facia, the colour of the light on the goods is colder and 
provides a very pleasing contrast. 


Ground Floor 

General lighting on the main floor is by square fit- 
tings, each containing eight 4-ft. 40-watt New Warm 
White lamps. They are grouped in fours around columns 
and have a recessed top member, painted blue as the 
ceiling, which gives them the appearance of floating below 
the ceiling. They are fitted with }-in. deep white opaque 
plastic louvres and do not light the ceiling. Though the 
same colour lamps are used as on the lower ground floor, 
the appearance of the colour of the light is quite differ- 
ent; this is because on the lower ground floor ivory 
coloured louvres are used. 

Lighting around the perimeter is by tungsten fittings 
in order not to obscure the radiant heating panels. 

Because customers can look right through the store 
from Broadgate, the back wall is specially lit by a hang- 
ing continuous fitting of birdsmouth section some 6 ft. 
from the wall. This continues across the glass wall in the 
north-east corner and is shielded from outside view by a 
perforated metal shield. 


First Floor 

The fashion floor, with its balcony shoe department, is 
lit by tungsten fittings. In the main area, Merchant Ad- 
venturers recessed saucer domes are used, the shield ring 
around the 500-watt lamp being painted flame red. The 
circular reflectors stand out clearly against the unlit ceil- 
ing. In the balcony area, Falk Stadelmann fittings with 


The Colour Group 

At the meeting of the Physical Society Colour Group 
held on November 2, two papers were read on closely 
related subjects. One, which dealt with “The Use of 
Phosphors as Light Sources,” was by Mr. H. G. Jenkins 
and Mr. E. E. Miles; the other was entitled ‘“ Daylight 
Fluorescence: Its Nature and Applications,” by Mr. T. 
Thorne Baker. 

The first paper was read by Mr. Jenkins and his pre- 
sentation of the subject was illustrated with a wealth of 
demonstrations. _ He showed a wide variety of powders 
excited by ultra-violet light and an equally wide variety of 
lamps, demonstrating the effect of various modifications on 
the colour rendering properties. At the end of the paper 
the authors referred to the new H.P.M.V. lamp with fluores- 
cent envelope and Mr. Jenkins exhibited the latest member 
of the family, rated at 400 watts. 

Mr. Thorne Baker, after a mention of the various phases 
of daylight, described the different dyes used in combination 
with a powdered resin to produce the brilliant effects seen 
on poster hoardings and elsewhere. The dyes used, he 
said, gave a fluorescent light which was much the same 
in colour as the reflected light, so that the effective reflec- 
tion factor could be more than doubled and, in fact, might 
well exceed 100 per cent. The rhodamines were the most 
important class of substances used. The effect of a change 
of concentration of the dy: was most marked and Mr. 
Thorne Baker mentioned 2} per cent. as giving the best 
result. The powder used consisted of particles about half 
a thousandth of an inch in diameter and the thickness of 
the coating on the paper was of the order of 2 to 3 thou- 
sandths. The life was from three to six months under 
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perforated shield rings use 150-watt lamps and are fitted 
on white circular plywood reflectors mounted on the blue 
ceiling. 


Second Floor 


Tungsten lighting is also used on the furniture floor, 
and the specially designed fittings use 500-watt lamps in 
square shield rings hanging from inverted pyramids. They 
light the merchandise directly through a light metal louvre 
and also light the ceiling. The lamps are lightly frosted 
to soften shadow lines. 


Emergency Lighting System 

Emergency lighting is provided from lead-acid Tudor 
batteries, which are housed in a battery room in the base- 
ment. These provide 40 kw. at 240 volts for a period of 
one hour. Switch-over from mains (240-volt A.C.) to 
the 240-volt D.C. emergency supply is automatic on failure 
of the mains supply. 

The lighting on stairs and escalators is linked to the 
emergency supply as also are some of the tungsten lamps 
used for general lighting purposes in the store. On the 
lower ground floor this includes the tungsten lamps in- 
corporated into the fluorescent fittings. On the ground 
floor, where the general lighting is all by fluorescent 
lamps, tungsten lamps have been placed at intervals 
around the perimeter and a few placed nearer the centre 
of the floor, all of which operate only in the event of an 
emergency; on the first and second floors, where the 
general lighting is tungsten, the lamps which are perman- 
ently linked to the emergency supply are evenly distri- 
buted over the floors. 


normal conditions of exposure; in the dark it was un- 
limited. Methods of colorimetry applicable to materials of 
this kind were described. 

At the meeting on December 8 Mr. J. D. Moreland 
described some work he had carried out on the perception 
of colour by peripheral vision, i.e., when the coloured patch 
was not looked at directly but was viewed obliquely. The 
experiments covered positions of the patch from 10 to 
30 deg. above the fixation point and from 15 to 50 deg. 
in the outward direction, i.e., on the side further from the 
nose. 

The colour of the patch so viewed was compared with 
that of a mixture of three lights, a red, a green and a blue, 
viewed directly, and Mr. Moreland emphasised the diffi- 
culty of matching this well-defined area with the very diffuse 
area seen by oblique vision. Further, the comparison had 
to be made during a half-second exposure, a rest of 1.5 secs. 
being given between exposures. Two observers participated 
and both found a change of hue as well as a marked de- 
saturation (apparent mixture with white) which increased 
with increase in the obliquity. 

Dr. M. Gilbert described experiments on the visual acuity 
of a number of observers for coloured letters using a chart 
of Snellen test type. In a preliminary survey of acuity to 
coloured letters on black backgrounds and black letters on 
coloured backgrounds it was found that acuity to blue was 
slightly lower than acuity to any other colour of equal 
luminance under the conditions set by the experiments. The 
survey was then extended to the measurement of acuity with 
combinations of coloured letters on coloured backgrounds. 
It was again found that acuity to most colours was similar, 
but when blue occurred in the combination, acuity was 1n 
fluenced adversely in nearly all cases. The luminance values 
used were 1, 3 and 10 ft.-lamberts. 
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The 
Street 
Lighting 
of 
Madrid 


By JUAN LILLO* 


A brief account of 
progress made in relight- 
ing the Spanish capital. 


The street lighting of a large city, especially if it is 
the capital of a country, involves extraordinary diffi- 
culties : the problems that have to be solved range from 
the lighting of the main arterial approaches which has 
to be of the highest quality or of an exceptional nature, 
to the lighting of the least important suburban roads, 
which, owing to their slight traffic and minor importance 
must logically be equipped with fairly simple lighting. 

Madrid, including the adjoining towns that have been 
incorporated with the capital, covers an area of approxi- 
mately 23 square miles. It is not so very many years 
ago that Madrid was in the centre of a battle area when 
the greater part of its lighting installations were either 
utterly destroyed or left in very poor condition. To this 
must be added the economic difficulties with which Spain 
has been faced in recent years. For these reasons the 
Madr'd Corporation has been compelled to invest large 
sums in order to equip the city with up-to-date and 
efficient lighting. 


General Plan of Modernisation 
Wien some years ago Count de Mayalde was 
appo “ted to be in charge of the municipality of Madrid, 
*D 





or of the Madrid Lighting Department, 
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The Puertg del Sol, Madrid, 
which is now being relit, 


I had the honour of being appointed director of the 
Madrid lighting department. A plan was drawn up for 
modernising the street lighting; the need was great and 
the matter was one which had not previously been 
approached in a thorough and rational manner. The 
plan is in two parts: (1) the provision of high-class, 
modern and efficient lighting on all the approach roads 
to the city, with average lighting levels of 0.8 to 
1.0 Im./ft.2; (2) modernisation of the public lighting of 
second-class city streets (according to traffic) using, as 
far as possible, the existing equipment but in many cases 
replacing the old lanterns and lamps by modern lanterns 
using fluorescent, mercury or colour-corrected mercury 
lamps. In the third-class roads and in the suburbs we 
are still using the existing filament lamps and enamel 
reflectors. 

As we are at present in a transition stage as far as 
light sources are concerned, we have carried out several 
very interesting experiments with different types of 
lamp so as to determine the best use to which they can 
be put in the different streets of our capital. Thus, for 
instance, we have lit streets like those of Alberto Aquilera, 
Serrano, Lista, Almagro, Miguel Angel and others with 
fluorescent lamps in lanterns of different makes (Philips, 


DI 








50 LIGHT AND LIGHTING F 


1 


The Paseo del Roudo-and 4 
the Neptune Fountain. 





A.EG., S.LC.E., Benito Delgado, Metal); 40-watt lamps 
were used, some lanterns carrying three lamps and others 
four. 

At first these lamps were almost always imported 
from abroad. To-day, practically all are made in Spain, 
including the makes of Philips, Elibe, Westinghouse, 
Osram and others. In the lanterns great use is made 
of anodised aluminium and plastic which, in some cases, 
is imported from Great Britain. 

These installations, some of which have now been 
operating for a year or more have given rise to no major 
maintenance problems, care having been taken to use 
starters and control gear of the best quality. In the 
latest fluorescent installations use has been made of the 
“slim line ” lamps with instant start and these have given 
very satisfactory results. 

In the second-class streets we are trying out lanterns 
using 20-watt fluorescent lamps, using four 20-watt lamp 
lanterns, reducing at midnight to two lamps only, mounted 
on 25-ft. columns arranged in staggered formation; this 
represents a possibility of basic lighting employing a very 
low wattage. 

Another important problem that had to be solved was 
that of reconditioning the existing lanterns which were of 
the enclosed type with silvered glass reflectors equipped 
with 750, 1,000, and even 1,500-watt lamps. Owing to the 
excessive heat of the lamp the silvering of the reflectors 
had turned black, and as maintenance had not been 
properly attended to, a large amount of dirt had become 
deposited in the lanterns. The efficiency of these lanterns 
was therefore very low. During the past year a start has 
been made on the formidable task of modernising these 
lanterns. This consists essentially of putting a new surface 
of aluminium or rhodium on the outer surface of the glass 
reflectors by means of a high yacuum electronic bombard- 
ment process. This new surface is then given, by the same 
process of electronic bombardment, a protective coating 
of quartz. By this means the reflecting power of the 











reflectors has been trebled. The lanterns have also been The Calle de Serrano lit by lanterns containing four 
converted from an enclosed to an open form so as to 40-watt fluorescent lamps. 
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Above: The Paseo de Recoletos lit 
by Westinghouse J.H.1 400-wait 
colour-corrected mercury lamps. 


Right: Plaza San Javien showing 
an old gas lantern which has been 
converted to electric lighting. 


obtain cooler operating conditions: a lateral diffusing strip 
has been fitted to reduce dazzle and to give a better distri- 
bution of the light output. The majority of these lanterns 
are fitted with 250- or 400-watt colour corrected mercury 
lamps. By modernising the lanterns in this way and yet 
using the existing columns some very good results have 
been obtained and we have been enabled to carry out a 
large amount of work in the capital for a relatively small 
financial outlay. 

‘he important thoroughfare known as La Castellana 
which crosses Madrid from north to south bordered 
by \ine gardens and incorporating the Prado Museum, 
had an old 3,000 volts series lighting system with trans- 
formers at the base of each column—an installation which 
suffe:ed from frequent and irregular extinction. The exist- 
ing «‘andards have been retained and between each pair 
and .n each side of the road two further standards have 
been erected; each standard is now fitted with a bracket 
arm iving a six-foot overhang and a separate system of 
220 : olts three-phase supply has been connected. After a 
num. er of tests these standards were fitted with Westing- 





51 


house lanterns with J.H.1 (colour corrected 400 watt, 
18,000 lumens) lamps. With this system an average 
illumination of 1.8 lm./ft.2 has been obtained and in the 
Paseo de Recoletos stretch of this great avenue, where a 
double arm has been fitted, the average is 2.0 Im./fi.2.. The 
fine tone of this lighting in an avenue of big trees has 
proved a great success and has been well received by the 
Madrid public. 

In another sector of the same avenue where the 
vehicular traffic exceeds 3,000 cars per hour and passenger 
traffic on the pavements is particularly dense, a double 
arm has been installed, the one on the pavement side being 
provided with a lantern similar to the Spanish-made 
Westinghouse (Sadgi), equipped with a 250-watt ML lamp. 
Here also the average illumination is 2.0 lm./ft.?. 

It is proverbial that the coffers of our town council are 
always empty. During the period in which we have been 
concerned with the public lighting of Madrid, this saying 
is more true than ever. For this reason, and in order to 
achieve the maximum economy, another of the great 


Below: Calle de la Cruz, where 
wall-mounted lanterns using four 
20-watt fluorescent lamps are used. 











52 


reforms that we have tackled in Madrid has been the 
elecirification of the gas lamps. Madrid still has within 
the urban area some 15,500 gas lamps which are gradually 
being converted to electricity. 

As the gas street lamps in Madrid are traditional, we 
have thought it best not to alter their external appear- 
ance; modernisation has been carried out on the inside 
and has consisted of installing an anodised aluminium 
reflector and giving the glass a matt surface by sand- 
blasting; in some cases 20-watt fluorescent lamps have 
been used and in others we have fitted lamps of the HPL 
or ML type. By such means we have obtained efficient 
lighting albeit of a lower category, but for a relatively low 
cost of installation, in all the narrow roads of old Madrid. 

The classical and accommodating incandescent lamp 
of the ordinary type, which is still of great advantage on 
account of its simplicity and adaptability to any voltage, 
is still employed in the suburban streets and the minor 
streets of the outskirts, with enamelled iron reflectors and 
mounted on wooden posts. More than 90 km. of streets 
of this class are lit with this type of lighting. 

The public lighting system of Madrid is connected 
direct to the distribution mains of the two large supply 
undertakings in the capital; as the voltage is not regulated, 
and since Spain still lacks sufficient power production, the 
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A lamp column in the Paseo de Recoletos. 
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The Plaza de Espafia and the entrance to the Gran 
Via. It was here that a trial installation of J.H.1 
lamps was erected two years ago. 


supply voltage is liable to drop considerably below the 
normal level, particularly during the peak periods—a very 
serious drawback to the proper working of all the dis- 
charge lamps. Our most modern public lighting installa- 
tions, however, are being connected to independent 
distributing mains, owned by the corporation, and which 
will be equipped with automatic voltage regulators. Some 
installations are already in use in which the voltage can 
be reduced at midnight thereby effecting saving on power 
and extending lamp life. The voltage regulators are of 
the thyraton type, made in Spain by the Industrias 
Electricas Benito Delgado S.A. 

I would finally mention that under the auspices of this 
department a new contract has recently been signed 
between the Corporation and the supply companies for 
the supply of electric power for street lighting in the city. 
Moreover the maintenance and upkeep of the whole of the 
public lighting system of Madrid has been put out to 
tender so as to ensure a high standard of cleanliness. 
replacement of lamps, servicing, etc.; thus, in spite of the 
many difficulties, we have been able to make considerable 
progress in the lighting of the roads and streets of Madrid. 
The complete and final solution depends on two factors : 
time and money. 
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Some Recent 
Street Lighting 
Installations 

in Italy 


By LINO RICHARD* 


Though development of street 
lighting in Italy has been restricted 
by lack of funds, a number of trial 
installations have been carried out. 
This article describes some of the 
fluorescent installations. 


We all appreciate that street lighting is not only a 
technical problem. The improvement of old installations, 
the provision of new ones, the replacement of out of date 
systems by modern systems, all present problems of 
economics either from the point of view of the initial 
capital cost or from the point of view of interest on capital 
cost, depreciation and cost of energy and maintenance. 
Local authorities have only limited funds, which restrict 
the amount of work they would like to do. 

That is why, in Italy, where financial resources are, on 
the whole, fairly meagre, really modern street lighting 
installations are comparatively few; those which are men- 
tioned in this article should be regarded as only repre- 
sentative of modest attempts at modernisation. It has 
been obvious to us for several years that something must 
be done to improve the street lighting in our towns, large 
and small. Of the different systems now at our disposal 
onr technicians prefer fluorescent lighting. Trials have 
been made with corrected-colour mercury lamps and 
so‘ium lamps (the latter being used only on roads outside 

"> towns) but the majority of new installations put into 
vice during the last few years have been fluorescent. 

m the results achieved and the figures on economics 

ch have been collected it would seem that this system 

ie one most likely to be developed in the near future. 





Commercial Director, Societa Idroelettrica Subalpina, Como, 





A decorative type luminaire in Venice. 


Milan 

One of the first fluorescent street lighting installations 
in Italy was that at the Corso Matteotti (Fig. 1) and the 
Place Meda in Milan, which was put into service at the 
beginning of 1950. The lanterns each contain four 
80-watt lamps and are mounted at approximately 25 ft. 
at a spacing of about 130 ft. between columns on the 
same side of the road. Eight similar lanterns, two on 
each column, are used in the Place Meda. The average 
illumination on the road surface is 1.5 Im./ft.2. 

The roads Castel Morrone and Fratelli Bronzetti (a 
continuation one of the other) are wide, tree-lined roads. 
The installation here consists of 40 lanterns each with 
four 40-watt lamps centrally suspended at 27 ft. 6 in. 
above the road at a spacing of 100 ft. The light flux is 
290 lumens per metre and the illumination along the 
centre of the road is between 1.8 and 1.5 Im./ft.2. 

The Viale Gabriele D’Annunzio (Fig. 2) consists of 
a principal carriageway 43 ft. wide and a secondary 
carriageway 26 ft. wide, the two being separated by a 
footpath 6 ft. wide. The secondary road is bordered on 
one side by buildings of various heights; on the other side 
of the main road is the little harbour of Milan on the 
““Naviglio” canal. The lanterns are placed in staggered 
formation in relation to the main road, the columns on 
the central footpath having double brackets to carry an 
additional lantern for lighting the secondary road. The 
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columns are of spun concrete with reinforced concrete 
brackets. The mounting height is 25 ft. and the spacing 
50 ft. A light flux of 648 lumens per metre is provided 
by 47 lanterns, each with three 40-watt lamps; the average 
illumination in the centre of the road is approximately 
0.6 Im./ft.2. 

A recent interesting installation in Milan is that along 
the Viale Caldara (Fig. 3) and the Viale Filippetti. These 
two avenues each consist of two wide footpaths and two 
carriageways with a 10-ft. central reservation; the total 
width varies between 115 and 145 ft.. The lanterns, each 
of which contains four 40-watt “white 3,500 deg. K” 
fluorescent lamps, are placed parallel to the axis of the 
road at a height of 33 ft. with a spacing of 52 ft. along 
the centrai reservation; there are two lanterns per column 
on 105 columns. The luminous flux is about 1,140 
lumens per metre; the illumination immediately below 
the lanterns on the road surface is approximately 
4.8 Im./ft.2 and along the centre of each carriageway 
varies from 3.5 to 4 Ilm./ft.?. 

At the end of the Viale Filippetti and in the Place 
Medaglio d’Oro are four special columns each carrying 
six similar fluorescent !anterns at a height of 35 ft. 
(Fig. 4). 


Montecatini Terme 

The unusual installation on the Viale Verdi at Monte- 
catini Terme has already been described by V. Benzio 
(Light and Lighting, 47, No. 1, p. 19, 1954). This is an 
installation of vertical fluorescent lamps incorporated into 
the top of very short columns. The installation is shown 
in Fig. 5. 


Varese 
An example of the lighting of a square is given by the 
Piazza Monte Grappa at Varese (Fig. 6), which is lighted 
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Fig. 1. Corso Matteotti, Milan. 





Fig. 2. Viale Gabriele D’Annunzio, Milan. 
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by four lanterns each containing 24 4-ft. 40-watt lamps. 
The lamps are arranged in an octagon and are surmounted 
by a large reflector; they are mounted on sheet-steel 
columns at a height of 36 ft. 


Como 

The Lungo Lario Trento shown in Fig. 7 is a road of 
33 ft. width bordered on one side by a lakeside pro- 
menade 24 ft. wide and on the other by a 6-ft. footpath. 
This road is lighted from one side of the road only by 
janterns mounted direct on to the columns without any 
overhang at a height of 28 ft. and at a spacing of approxi- 
mately 64 ft. Each lantern contains four 40-watt fluores- 
cent lamps placed parallel to the axis of the road. The 
arrangement of lanterns gives adequate lighting on the 
promenade in spite of the double row of trees; there was 
no need therefore to provide any special lighting for the 
promenade except on a short section where it is wider 
and where four vertical 4 x 20-watt lanterns have been 
installed. The luminous flux per metre of road is 400 
and the illumination on the road varies from 2.4 to 0.7 
Im./ft.2, the average illumination along the centre of the 
carriageway being 1.2 Im./ft.. 

An unusual type of lantern is to be seen in the Piazza 
Metteotti, Como, which is lighted by a single lantern 
with an output of 99,000 lumens and designed to be in 


Fig. 3 (top). Viale Caldara, Milan. 


Fig. 4 (bottom). Viale Filippetti, Milan. 
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Fig. 5. Viale Verdi, Montecatini Terme. 





Fig. 6. Piazza Monte Grappa, Varese. 





Fig. 7. Lungo Lario Trento, Como. 
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keeping with the lanterns used on the roads bordering 
the lake. The lantern (Fig. 8) contains 36 40-watt fluor- 
escent lamps; the mounting height is 46 ft. The average 
illumination within a radius of 100 ft. from the column 
is 1.7 Im./ft.?. 

Fig. 9 shows another type of post-top lantern con- 
taining 24 40-watt fluorescent lamps and mounted at a 
height of 34 ft. The installation shown is in the Piazza 
Perretta at Como. 


Florence 

The fluorescent lighting insiallation in the Piazza 
della Repubblica in Florence makes use of wall-mounied 
units and lanterns mounted on columns. Eight lanterns, 
each containing five lamps, are mounted direct on to the 
facades of the buildings on two sides of the square at 
a height of 28 ft., and six lanterns, each containing seven 
lamps, are mounted at a height of 23 ft. on columns in 
the centre of the square. The average illumination on 
the road is approximately 0.5 Im./ft.2. 

The S. Nicolo and Della Vittoria bridges are both 
lighted by means of vertical fluorescent lanterns each 
containing six 40-watt lamps arranged in the form of a 
cone (Fig. 10). The lamps are inclined at an angle of 
8 deg. to the vertical; the mounting height is 15 ft. and 
the average illumination on the roadway is approxi- 
mately 0.75 Im./ft.2.. Similar lanterns are now being 
installed on other roads in the city. 


Venice 

The Viale S. Maria Elisabetta (Fig. 11) is an attrac- 
tive, wide, tree-lined avenue and is lighted by specially 
designed incandescent lanterns in order to show the trees 
to advantage at night. The mushroom-shaped lanterns 
are equipped with five 100-watt lamps in the top for 
upward lighting and 10 60-watt lamps for lateral lighting. 
The tops of the lanterns have five glass-covered apertures 
corresponding to the five 100-watt lamps. There are 66 
luminaires spaced at approximately 65 ft. in pairs on 
opposite sides of the road; the illumination is not very 
uniform, varying from 7.5 Im./ft.2 at the foot of each 
column to about 0.2 Im./ft.2 in the shadows. A side road 
running parallel to the main road is lighted by decorative 
luminaires; these are trapezoidal in shape, containing 
three 100-watt filament lamps mounted on twin narrow 
columns rising from a concrete base in the form of a 
trough in which flowers are grown. 


Conclusion 

Without doubt the most important factor which has 
influenced both new and reconstructed street lighting 
installations in recent years is the advent of the discharge 
lamps, and in particular the fluorescent lamp. The appli- 
cation of these new light sources has not, in Italy, been 
developed as widely as one might expect in view of their 
much greater efficiencies when compared with tungsten 
lamps. This applies in particular to southern Italy, 
Were, apart from one or two very modest installations 
in Sicily, there is a complete absence of fluorescent street 
lig iting. The installations carried out in Rome are as 
ye’ only of an experimental kind, though one of the 
fa ors in this case is that, right or wrong, from an 
aesihetic point of view, it is considered that fluorescent 
str-et lighting is not suitable for the capital. The only 
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Piazza Matteotti, Como. 


Piazza Ferretta, Como. 










































































Fig. 10 (left). 





installations of any importance are all in the north of 
Italy, where, after an experimental period to gain ex- 
perience, some progress is now being made with this form 
of street lighting. 

The photographs included in this article clearly show, 
in particular by the variety of lanterns used, the experi- 
mental character of the Italian installations. 

At the moment the tendency in Italy is to put in 
fluorescent installations in places of lesser importance 
rather than in the larger towns. This can be explained 
firstly by the fact that the need for better lighting is 
greater in such places, and secondly by the fact (and one 


Book Review 


“ Lighting for Color and Form” by R. Gillespie Williams, 
F.1.E.S. Sir Isaac Pitman and Sons, Ltd. Pp. xvi + 340 
with 130 figs. Price 45s. 

Those who have enjoyed reading the present author's 
book “The Technique of Stage Lighting” will welcome 
this more comprehensive study of lighting for display and 
modelling: for colour effects and for emphasis. This book 
is not restricted to stage lighting nor to dramatic effects; it 
deals with many types of lighting equipment in an admirably 
practical manner. 

Mr. Gillespie Williams is well known, by name or in 
person, to many in connection with colour-lighting and with 
devices for spectacular effects. During the last few years 
he has been in the United States where he has been con- 
cerned with a wider variety of | ghting applications in which 
revealing power, emphasis and spectacle were no less im- 
portant than illumination or wattage; his great experience 
of psychological and aesthetic factors provides much of 
the valuable material in this book. 

The order of treatment of the subject is interesting : first, 


Ponte S. Nicolo, Florence. 
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Fig. 11 (above). Viale S. Maria Elisabetta, Venice. 


which is probably peculiar to Italy) that in the smaller 
towns the electricity supply for street lighting is usually 
at constant voltage, whereas in the larger towns it is 
usually at constant current. 

As economics play such an important part, the re- 
placement of old installations is bound to be a slow 
business; however, though our progress may be slow we 
hope that it will nevertheless be sound. We also hope 
that the international interchange of information on all 
aspects of street lighting will enable all countries, irre- 
spective of their financial limitations, to profit from the 
experience of others to the common good of all. 


the perception of light and colour; second, the production 
and control of light; then a section on texture and modelling 
under directional light, on colour harmony and colour 
psychology; finally a description of the techniques by which 
the desired effects may be obtained. The first two parts 
are written in easy language, even when dealing with colour 
mixture and dimming control. The third part is a valuable 
survey of the author’s original work, with his own inter- 
pretation of the requirements for spectacular lighting, and 
the fourth part is a very useful summary of practical 
applications in architecture, studios, advertisements, windows 
and displays and, incidentally, stage lighting. 

Most of the examples in the book are understandably 
American in origin. So, less understandably, are the 
spelling and terminology. The illustrations are uniformly 
good, in black and white and in colour, half-tone and line 
blocks. These illustrations provide almost the only key to 
the manufacturers of the equipment described, because the 
author has adopted the technical rather than the commercial 
viewpoint throughout. The contents list and the index are 


both good and the printing and binding are excellent. 
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Lighting Abstracts 


OPTICS AND PHOTOMETRY 
535.24 
126. Photo-electric illumination photometers and their use. 
R. DoeckeEL. Lichttechnik, 6, 360-361 (Oct., 1954). In 
German. 

A general account of the characteristics of commercial 
photo-electric illumination photometers, several types of 
which are illustrated. .A table of factors for use when 
measuring the illumination from different kinds of light 
sources is given. The use of the instruments for determining 
illumination curves and isophot diagrams is described. 


J. W. T. W. 
535.2 
127. On the use of ultraviolet radiation in medicine and 
hygiene. 
H. E. Ronce. Ljuskultur, 26, 71-78 (July-Sept., 1954). 
In Swedish. 


The various medical uses of ultraviolet radiation in the 
three main bands (UvaA 4,000-3,200 A, UvB 3,200-2,800 A, and 
uvc 2,800 A) are discussed. The Uva is used chiefly for 
diagnosis, the UvB for its photochemical effect on the skin, 
and the uve for its germicidal properties. Erythema and 
sunburn are discussed. The use of special American tubular 
uv lamps, made in the same sizes as the usual fluorescent 
tubes, is suggested for schools, four such 40-watt lamps 
being employed together with the normal fluorescent lighting 
to provide a regular dosage of Uv to improve the physical 
conditions of the pupils. R. G. H. 

535.24 

128. Physical photometry using a receptor with pre-deter- 
mined spectral sensitivity. 

H. Korte AND M. Scumipt. Lichttechnik, 6, 355-359 
(Oct., 1954). In German. 

This paper from the (W. German) Physikalisch-Tech- 
nische Bundesanstalt describes a physical photometer based 
on the dispersion and mask principle. In other instruments 
of this kind the light to be measured is dispersed, a mask 
is placed on the position of the spectrum formed and then 
the transmitted light is re-combined and measured with a 
photocell. In the present instrument the undispersed light 
from a diffusing surface placed in the position of the spec- 
trum passes through a spectrometer in reverse so that at 
the exit slit the light of each wave-length comes from a 
different portion of the diffuser. A mask is placed over the 
diffuser to weight the different wave-lengths in the light 
passing through the slit which falls on a multiplier photocell. 
Instead of a mask, a rotating disc with suitably shaped 
opening may be placed in front of the diffuser. The cali- 
bration of the instrument is described and the results of a 
test for the additivity of light coming from different paris 
of the diffuser are given. The adaptation of the instrument 
to measure light reflected from a surface is also described. 

J. W. T. W. 
LAMPS AND FITTINGS 
621.327.43 
129. Emission spectrum of fluorescent lamps for blue- 
printing. 
I. HENZE. Lichttechnik, 6, 359-360 (Oct., 1954). Jn 
German. 

Describes the principal types of fluorescent lamps de- 
signed for blue printing. The ratings range from 20 to 100 
wetts. The spectral distribution curve of the fluorescent 
meterial has a maximum at 415 nm and extends to about 
3°) nm on the short wave side. The mercury lines in the 
b!-e and the near u.v. also provide a considerable contribu- 
tion to the total light. J. W. T. W. 


621.329 
130. Good lighting—not too expensive—with circle tubes. 
G. ScumiptT. Liuskultur, 26, 63 (July-Sept., 1954). In 
Swedish. 
Circle tubes offer a method of lighting with small fittings 
but with cheap running costs. Examples are illustrated. 
R. G. H. 
LIGHTING 
628.971 
131. “Sound and light” spectacles in France. 
M. DeriBere. Lux, 22, 73 (August-October, 1954). In 
French. 

Describes further instances of spectacular lighting with 
sound, at historic Chateaux in the Saint-Amandois district. 
Similar arrangements at Versailles and at the Chateaux of 
the Loire have been previously described. In one installation 
a two-track magnetic tape is used, one track for music and 
the other for lighting control and commentary. On the 
second track high frequency pips are recorded, filtered from 
the commentary, and caused to operate a programme con- 
troller which controls lighting and loud speakers. A few 
details of lighting equipment are given, and photographs. 

J. M. W. 
628.9 
132. Impressions of lighting in Berlin. 
N. EIDERMAN, Liuskultur, 26, 64-66 (July-Sept., 1954). 
In Swedish. 

A new type of street lighting unit employs three 65-watt 
fluorescent lamps in a fitting which appears as a continua- 
tion of the steel tube pole. The light source is 10 metres 
above street level with an overhang of 4.2 metres. Facade 
lighting is. becoming popular. Display lighting with mixed 
filament and fluorescent lighting is being developed. Under- 
water lighting for swimming baths employing parabolic 
mirror fittings with 500- or 1,000-watt lamps is described 
and illustrated. R. G. H. 

612.843.3 
133. Illumination and visual fatigue. 
H. C. Weston, Liuskultur, 26, 57-63 (July-Sept., 1954). 
In Swedish. 

Sight involves both physical and psychological factors. 
Fatigue can occur in both, in the first by tiredness of the 
ocular motor and accommodation muscles. The retina 
itself cannot be fatigued. Insufficient illumination can con- 
tribute to the onset of accommodation fatigue because the 
work has to be held too near the eyes to enable detail to 
be resolved. Visual fatigue may, however, be an expression 
of a general psychological disturbance. The expression on 
the face can indicate the effect of glare, which may be more 
significant when work has to be done in the presence of 
glare. Suspected difficulties in accommodation under 
fluorescent light have been shown by Fincham to be without 
foundation, and other investigators have not found anything 
to suggest that fluorescent light can be harmful to the sight. 

R. G. H. 
628.972 
134. The interior designer looks at lighting. 
C. E. STEPHENSON, I/lum. Engng., 49, 465-468 (October, 
1954). 

Emphasises the importance which the interior designer 
attaches to the use of lighting to produce desired emotional! 
and aesthetical effects in interior decoration and discusses the 
advantages to be gained by closer co-operation between the 
designer and lighting specialist. 

P. P. 





LIGHT AND LIGHTING 


Shadowless Lighting 


for the Surgeon 


A review of operating theatre 
lighting practice and equipment 


Although the text books are full of learned writings 
covering every form of lighting known to man, very little 
has been said about the needs of the surgeon and the 
operating theatre team. 

The purist will, no doubt, claim that there is no such 
thing as a shadowless light, while the elderly surgeon will 
claim that he has been working under a “so called” 
shadowless light for 25 years. When we remember that 
the life of the patient depends on the skill of the surgeon 
and the efficiency of his instruments and equipment, we 
realise that lighting is probably the most important part 
of an operating theatre. 


Lighting Equipment 

Let us consider the standard equipment of the surgeon 
and his staff. First of all there is the main operating light 
which is suspended over the table. It must be “ shadow- 
less ” and cool in use, and of a smooth exterior without 
dust-collecting ledges. The suspension needs to be of the 
counterbalanced type that needs no locking devices and 
can therefore be adjusted in a second. Provision has to 
be made against mains failure and some form of 
emergency lighting must be made available. This can be 
obtained from batteries or an emergency generator. The 
second item is an additional “ shadowless ” light for diffi- 
cult and deep-cavity operations. It usually takes the form 
of a portable light on a trolley which can be brought in 
to boost the main light. Last of all a powerful spotlight 
is sometimes used. In France and Germany a hand lamp 
held by a nurse is considered suitable for this purpose. 
These are the main “operating” lights. Most theatres 
nowadays have general lighting in addition so that the 
staff can move about in comfort. As operations are 
carried out at all hours of the day and night no reliance 
can be placed on daylight. 

Naturally enough in the last 25 years theatre technique 
has changed and improved, and so has the equipment 
used. It should be explained that during an operation 
the patient is covered over entirely and only the actual 
incision is exposed. Covers are clipped in position over 
the bare skin, and there is a tendency to-day for these 
sheets to be green in colour rather than the once-popular 
glaring white. In addition the actual incision is made as 
small as possible, which means that the light more often 
than not has to penetrate a deep cavity. 

In abdominal and chest operations the patient is most 
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often placed flat on the back with the light shining down 
from above. With gynaecological and anal operations, 
especially where the patient is placed in the lithotomy or 
Trendelenburg positions, the fitting may have to be tilted 
until the light shines almost horizontally. It can be seen 
quite easily that in the latter cases the shadowless qualities 
are most important, as a bulky surgeon, standing between 
the reflector and the patient, would soon blot out the very 
light with which he was trying to work. As it is the 
light strikes in from a wide angle and no matter where 
he stands light will always fall on the incision. The 
shadowless effect is controlled to some extent by the 
diameter of the reflector, the general size of which varies 
between 28 and 36 inches. 

Fig. 1 shows a typical overhead operating theatre light 
fitting. It gives a pool of shadowless light 15 to 18 inches 
in diameter at a distance from the patient of about 
42 inches depending on the type of operation, and varying 
slightly with different manufacturers’ equipment. When 
it is realised that some operations last four or five hours 
and most of that time the light is shining on the back 
of the surgeon’s neck, it can easily be understood why a 
cool light is necessary. 

Fig. 2 shows the normal method of obtaining the 
shadowless system. The reflector has a large diameter 
compared with its depth; a baffle is mounted in front of 
the lamp. The light obtained is all reflected, no use being 
made of direct light. Unnecessary glare is thus avoided 
and direct heat on the surgeon’s neck prevented. 

Fig. 3 shows the unit with a rigid telescopic suspen- 
sion. The reflector is 28 inches in diameter, made of spun 
brass, nickel- or chromium-plated. The lamp in this case 
is a 200-watt (200/250-volt) tungsten filament type: to 
avoid filament shadow in the pool of light it is better 
to use a pearl lamp. The E.S. lampholder is attached to 
a short travel to give variations in focus. The lamp and 
holder are totally enclosed, as a safety factor, the reflector 
being fitted with a bezel in which is mounted a sheet of 
safety glass. The cables carrying the main and emergency 
supplies are taken up inside the ceiling column for neat- 
ness and to avoid dust-collecting surfaces. A 6-ft. steel 
runway track is also provided which allows the entire unit 
to be moved the whole length of the table. The length 
of the suspension and the amount of travel on the tele- 
scope varies according to the height of the theatre ceil- 
ing and fittings are usually made accordingly. 


Improving the Illumination 
When this particular light was first designed an illumi- 
nation of 300/400 Im/ft® from the main light was con- 
sidered adequate. Since those days lighting everywhere 
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has improved and consequently a more powerful theatre 
light has become necessary. It should be mentioned at 
this point that with deep-cavity operations the theatre 
is often darkened except for the working light, whereas 
with large incisions and shallow cavities the general 
lighting is left on. 

The problem facing manufacturers was to increase the 
illumination without raising the wattage of the lamp and 
thereby increasing the amount of radiant heat. With 
the lighting fitting illustrated this was done in a simple 
and effective manner by means of a conversion kit which 
can be fitted in the theatre without dismantling the equip- 
ment. The kit consists of a dioptric lens mounted above 
the baffle with the filament lamp in the centre of it. The 
Jamp used is a 24-volt 150-watt tungsten filament lamp 
which replaces the former 200-watt mains voltage lamp, 
thus saving 50 watts. A transformer is supplied suitable 
for ceiling or wall mounting and where the kit is fitted 
to an old operating light unit an additional weight for 
the counterbalance and an extension piece for the lamp- 
holder is also provided. The kit is illustrated in Fig. 4. 

With the lower voltage lamp and the dioptric 
lens, and using the same reflector, 1,200 Im/ft? are ob- 
tained against 400 Im/ft? with the old system. Any slight 
increase in the amount of heat radiated is offset by the 
lower wattage. A further point in favour of the low- 
voltage filament lamp is that such a lamp is more robust, 
having, of course, a stouter filament. The particular lamp 
used in this unit is a locomotive head-lamp with the glass 
lightly etched. 

In the older system using a lamp of full mains voltage, 
the problem of emergency lighting was ever present. It 
was provided by fitting three 60-watt lamps of whatever 
voltage the hospital had for its emergency system (12-, 24-, 
or 110-volt) to the upper side of the baffle; in the event 
of a mains failure the emergencies were “cut in” wiih 
an automatic switch. Although this provided a reasonable 
working light it meant that because of the position of 
these lamps the type of light obtained was different from 
that given by the mains-operated lamp. Should this 
happen at a critical stage of an operation, the strain put 
on the already tense surgeon might have unfortunate re- 
sults. However, with the low-voltage system, as the main 
illumination is provided by a 24-volt lamp, it is a simple 
matter to use 24 volts for the emergency, so that, apart 
from an almost imperceptible flicker on the change over, 
the pool of light being used for the operation remains the 
same. The three additional lamps mounted on the upper 
side of the baffle are retained to provide for the more 
rare failure of the filament of the main lamp. 


Reflecting Surfaces 

As the need of the surgeon is for more light with less 
heat, it is obvious that when thinking of new designs 
we must think in terms of better reflection; this means 
turning to the light alloys which can provide us with the 
almost perfect reflector. 

it has been the practice of the French and German 
man'facturers to use mirrors for their reflectors; though 
their appearance is admirable there are objections to 
their use in this kind of equipment. They involve slow 
and »xpensive methods of manufacture requiring much 
hanc work, as with a diameter of 28 or 36 inches, the 
mirrors have to be assembled in sections. This, in 
days »f shortage of skilled labqur, results in high prices 
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Fig. 1. 


Typical overhead operating theatre lighting fitting. 
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Fig. 2. Beam of light produced by unit shown in Fig. 1. 
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Fig. 3. Rigid telescopic suspension. 





Fig. 4. Conversion kit. 
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and protracted delivery. It also produces a very heavy 
fitting needing strong ceiling supports and costly 
installation. 

There is no reason why aluminium alloy of the 
correct type should not be used for operating theatre 


.lights. Super-pure aluminium (and it should be em- 


phasised that it must be the correct grade) is the best 
reflector surface we know, especially when it is treated by 
the electro-brightening process when it is given a finish 
second to none. It is completely untarnishable, even 
when the reflector is left outside in bad weather. When 
it is enclosed in an operating unit it will give years of 
service without attention or deterioration. Its reflective 
qualities are higher than mirrors, or nickel, or chromium 
plate. It is light in weight, and from the point of view 
of manufacture easy to spin and machine. 


Suspension 

A further step in contemporary design is the 
simplified suspension. Here, again, light alloys can be 
used most effectively. A slender centre column, light 
in weight, but with a high safety factor, is easily obtained 
and a well-designed cantilever type of counterbalance 
would give all the adjustment needed in any kind of 
operation. Such a design would lend itself to factory pro- 
duction at comparative low cost. The reflector unit and 
the counterbalance would be of standard size no matter 
what the ceiling height of the theatre happened to be, and 
the centre column is simply a matter of cutting a length 
of tube to size. 

A light fitting built on the lines indicated would be 
easily adjusted and highly efficient, needing practically 
no maintenance other than lamp replacement. It need 
hardly be added that for export purposes it could not 
be bettered as quite apart from the weight and ease of 
fitting, the reflector with its electro-bright finish would 
be suitable for humid tropical atmosphere and a special 
model would be unnecessary. 


Safety 

To conclude this section on the overhead operating 
theatre light a word should be said about safety pre- 
cautions. There are two main risks, the normal one of 
electrocution, and the comparatively “new” one of 
explosion of anaesthetic gases by static electricity. 

The former risk is easily solved by conforming to 
I.E.E. rules and earthing the unit in a satisfactory 
manner. The latter risk is not so easily dealt with. 
Most hospitals are having floors laid with an earth leak 
path of approximately two megohms, and _ trolleys. 
portable lamps, etc., are fitted with conducting rubber 
tyres. Similar material is used in the manufacture of 
the special boots worn by the surgeon and his staff. So 
far as the overhead operating light is concerned, risk of 
explosion by its being touched by a (potentially charged) 
person is very small, nevertheless every precaution 
must be taken, and handles or knobs should be made of 
an insulated material rather than of metal. As an extra 
precaution the fitting itself could be covered with a 
thin coating of polythene, or similar substance which for 
ease of manufacture could be, perhaps, sprayed on. 

Although flameproofing to Buxton certificate standard 
is neither necessary nor practicable, attention should be 
given to certain precautions when considering a design 
The filament lamp must, of course, be totally enclosec 
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All switches in the theatre would need to be sparkless. 
The bezel holding the glass should be a good metal to 
metal fit, and rubber or fibre gaskets are not recom- 
mended. In fact every possible safety precaution to 
avoid an explosion needs to be taken. 


Fluorescent Lighting 


Whilst I do not wish to start a controversy on the 
subject I must point out that fluorescent lighting has not 
been found generally acceptable in either operating 
theatres or dentists’ surgeries. Admittedly there are 
hospitals where they have such fittings in use, but they 
are few, and in many cases where they were installed with 
enthusiasm, they have been removed with relief. 

Apart from the unsuitable colour given by this type 
of lighting, and that is no small matter when operating, 
the end does not seem to justify the means. One 
fluorescent operating unit has five 80-watt lamps fitted 
in a large trough-shaped reflector. As we have already 
explained, the largest area likely to be opened up is 
18 in. in diameter, and for most general purposes a 
much smaller incision would be made. As a shadowless 
light suitable for cavity operations can be designed round 
a standard 150-watt filament lamp, it seems a complete 
waste to use 400 watts to do this work less efficiently. 
Another point which seems incongruous is the use of 
tungsten emergency lights with this fitting, as in the event 
of mains failure not only would the light form change, 
but the colour also. This could be a hazardous situation 
for the unfortunate surgeon. 


Mobile Lighting Equipment 


The next essential piece of theatre lighting is the 
portable, or mobile unit. This is usually of the shadow- 
less type with a reflector varying in size from 13 to 20 in. 
in diameter. The centre column is more often than not 
telescopic, to give different heights, and the arm sup- 
porting the reflector can be extended and locked in 
position. A locking system on portable units is most 
necessary as students, when gathered round at an opera- 
tion, have a reputation for leaning on things. A surgeon’s 
comments if a light is moved during a delicate operation 
are beyond the scope of this article. A three-armed base 
is to be preferred to the four-armed variety as three wheels 
must by necessity sit firmly on the floor, where as with 
four wheels and an uneven floor the trolley will rock at 
the slightest touch. The base should be heavy and stable 
and designed to occupy as little floor space as possible. 


Portable units often have their own emergency 
lighting; Fig. 5 shows a popular model with combined 
mains and emergency. The reflector is 13 in. in diameter 
and is fitted with a 12-volt filament lamp. Mounted on 
the base is a transformer and a sparkless switch. Two 
platforms are provided to carry batteries making the 
unit entirely self-contained for mains supply through the 
transformer or for battery operation. Approximately six 
hours’ running is obtainable from the batteries. 

_ The most satisfactory type of battery for this purpose 
is t1e alkaline. Although the cost is much higher than 
the ordinary lead-acid type these batteries are completely 
sta’'e and do not deteriorate with standing. They need 
ver little maintenance and only require charging when 
the have actually been used. A trickle charger is neither 
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Fig. 5. Port- 
able mains | 
emergency 
unit. 











Fig. 6. Unit for ship’s operating theatre. 





Fig. 7. Wall-mounted fitting for denta! surgery. 
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necessary nor recommended. As there have been many 
cases, unfortunately, where in an emergency the batteries 
have been found to be “flat” such a risk more than 
justifies the extra cost of alkaline batteries. 


Field Units 


One further operating light worthy of special attention 
is the “field unit” for Army use. In the Second World 
War an entirely new battle order was established with 
armies continually on the move. As the medical services 
had to move up with the fighting forces and to be ready 
for work quickly, tented operating theatres and portable 
equipment became necessary. 

The unit for this purpose should be light in weight 
and once again advantage can be taken of light-weight 
alloys. Reflectors made from super pure aluminium and 
finished electro-bright will not tarnish and although they 
can be dented they cannot be broken even when dropped 
heavily. The entire lighting equipment must be designed 
to fit into one transit case, together with the batteries. It 
should be supplied with a transformer suitable for all 
mains voltages, and should be capable of running off the 
lighting circuit of a lorry or car. The outfit should include 
two sets of alkaline batteries and a suitable charger, and 
of course a supply of lamps. 

As quite serious operations would be performed the 
reflector must be of the shadowless type, and a diameter 
of about 20 inches is large enough. The suspension needs 
to be adjustable and suitable for hanging from the roof 
of a tent, or a hut, with extra fitments so that the unit 
can stand on the floor. The most important factor is that 
it should be easy and quick to assemble, and a card giving 
instructions could be fixed inside the lid of the transit 
case. 

Fig. 6 illustrates an unusual operating light. This is 
a standard 28-inch-diameter reflector designed for a ship’s 
operating theatre. It is easy to imagine that conditions 
at sea in really rough weather would prevent the use of 
the ordinary type of drop suspension, which in any case 
is out of the question on account of the limited headroom 
available. The design shown consists of a special car- 
riage which can be traversed along a runway fixed to 
the deck-head and clamped when not required. The car- 
riage is rigid laterally and vertically to meet ship-board 
conditions; nevertheless it will give the ship’s surgeon a 
shadowless light good enough for most purposes. The 
unit is wired for emergency lighting in the same way as 
a normal hospital fitting, and as any ship of size will have 
a secondary generator there should be no problem in this 


respect. 


Dental Surgeries 


And now a few words about the needs of the dental 
surgeon. In the older surgeries it is still possible to see 
a fitting consisting of four glass spheres mounted on a 
cross arm which can be tilted as required. This is far 
from being shadowless and it gives considerable glare. 
The lighting is direct and diffused, and it is surprising that 
it has been in use for so long. The shadowless type of 
fitting is now almost universzlly accepted for dental work. 
Fig. 7 shows a wall-fitting model. It is designed on the 
same principles as the large overhead light of the oper- 
ating theatre. Reflectors vary slightly with different 
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manufacturers, but generally speaking 13 to 18 inches 
covers most normal needs. 

The colour factor is an important one for a dentist, 
as matching artificial teeth to real teeth is better carried 
out in daylight. When working under a tungsten filament 
lamp a blue/white light is needed rather than the yellow/ 
white which is usual with a full mains lamp. With this 
end in view a 24-volt lamp supplied through a transformer 
is preferred. Manufacturers have tried many experiments 
with filters and special reflectors using translucent plastic 
baffles and similar tricks of the trade. A large number 
of these can be listed under “ gadgets” but there are, 
nevertheless, several excellent fittings on the market. 

On the question of modern design for the dentist we 
must consider surgery conditions and the work being 
carried out. The dental chair where possible faces a north 
light, and the dentist tries to use as much daylight as he 
can. But on dark days, and for evening work, the need 
is for a cool light as shadowless as can be made, fully 
adjustable, and as near to daylight as we know how. It 
must also be remembered that the dentist works inside 
a cavity (the mouth) with an opening, at the most, of 
about 24 inches. Into this cavern he has to put a mirror, 
forceps, and probably a plug or two. These, plus his 
hand, will “ blet” out any ordinary light. 

In trying to obtain the perfect light fitting it is neces- 
sary to forget the conventional circular reflector and think 
in terms of a design that will give a flat topped beam of 
light. This can be done by making a reflector shaped like 
half a flat cheese. It can be large enough to give a wide 
angle of reflection and the filament lamp or lamps can 
be screened by a baffle so that only reflected light is used. 
This will prevent direct light from causing glare to either 
the patient or the dentist. On this point it is better to 
consider the comfort of the dentist more than the patient 
as the latter spends 15 or 20 minutes in the chair at 
the most, whereas the dentist may work for several hours. 

For some reason, few dentists like their light fittings 
suspended from the ceiling, although this seems to be the 
most sensible position. It has therefore become almost 
traditional to mount the reflector on to a bracket on the 
wall, or on to the instrument column, assuming the dentist 
has one. It is essential that the bracket has adjustment 
without locking devices and a fair range of movement. 
This is done with either a spring or a counterweight. 

In addition to the main working light some dentists 
have a range of spotlights, few of which seem to be used. 
These consist of lamps mounted in the handle of the 
dental mirror and similar gadgets. The head lamp is 
another which has been tried many times but few dentists 
enjoy wearing it for hours at a time. 


Conclusion 
To sum up it would seem that in surgery and dentistry. 


no great faith is placed in showy equipment designed for 
sales appeal. The shadowless light is now accepted as 


standard in most theatres and our efforts should be 
directed towards improving this type of lighting, producing 
greater light output with less heat, and smoother and more 
simple styling. 

Acknowledgments are due to Kelvin and Hughes 
(Industrial) Ltd. for permission to reproduce illustrations 
of their shadowless lighting equipment. 
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New Products 


Fluorescent Fittings 

Veritys, Ltd., has introduced a new range of 5-ft. 
80-watt fluorescent fittings known as the “ Quick-Lock,” 
which incorporate a special device to enable reflectors to be 
detached with ease for maintenance purposes. The reflec- 
tors (enamelled or “ Perspex”) are fitted with twin heavy 
duty automatic door-type iocks by which the reflector may 
be attached to or detached from the main body of the fitting. 
Patent fixed lampholders are also used on these fittings so 
relamping can be carried out from either end of the fitting 
single-handed. 


Fluorescent Fitting 

Thorn Electrical Industries, Ltd., has introduced a 5-ft. 
fluorescent “Popular Pack” retailing at £4 19s. 6d., tax 
paid. The pack contains a sturdily built “ batten ”-type 
lighting fitting complete with all necessary control gear and 
an 80-watt ‘“ White” lamp. The new batten fitting is built 
of sheet steel with aluminium die-cast end-caps and finished 
in white stove enamel. It has been designed for the utmost 
ease of installation, a special anchor-plate enabling it to 
be flush-mounted to any ceiling point. A feature is the use 
of safety chains which support the weight of the equipment 
and leave the installing electrician’s hands free whilst fixing 
and connecting up. Built-in control gear consists of a 
varnish-impregnated slim section choke, fully complying 
with B.S.I. reauirements and tapped for A.C. voltages from 
200 to 250 volts. The starter switch is the new miniature 
universal two-pin type and is fitted with ceramic radio inter- 
ference suppressors. The new fitting will not be sold 
separately from the “ Popular Pack.” 


Flameproof Fluorescent Fitting 


The B.T.H. Co., Ltd., has introduced a 2-ft. 40-watt 
flameproof fluorescent fitting for use as a lead light for 
aircraft inspection and maintenance. The fitting was 
specially designed for British European Airways for use in 
their maintenance shops at London Airport. 

Fluorescent lighting was chosen primarily for its low 
brightness and cool operation, which makes it particularly 
suitable for work in confined spaces, such as inside fuel 
tanks, where glare and heat can make working conditions 
particularly uncomfortable. 

The fitting consis:s essentially of two cast aluminium end 
boxes housing lamp holders and a starter switch, connected 
by three aluminium alloy spacing tubes. They are provided 
with hooks by which they may be hung and an adjustable 
refiector which clips on to the glass cylinder protecting the 
lamp. Weight has been reduced by mounting the control 
gear in a flameproof box on a trolley with flameproof 
switches and plug sockets for six fittings. Oil-resisting 
rubber cable is used. The trolley also provides stowage for 
up to six fittings and is readily movable from one part of 
the maintenance shop to the other. 


Portable Fluorescent Unit 

\ new “Atlas” portable fluorescent unit has been de- 
veloped to overcome disadvantages sometimes experienced 
wit) portable lighting using tungsten filament lamps. A 
maj>r problem is the difficulty of siting without glare, par- 
ticu arly when more than one person is working in the 
Vici ity of the lamp, whilst the ease with which a hot fila- 
me: can fracture, and the relatively short lamp life, can 
alsc be troublesome and expensive factors. This new unit 
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provides the operator with a fully insulated portable lighting 
unit in which 2-ft. 40-watt fluorescent lamps are enclosed in 
clear “ Perspex” cylinders. 

These units are being used for general lighting inside air- 
craft during construction since the equipment can be used 
with safety in moist or humid conditions and in restricted 
space. The unit is designed for operation on 110-volt 50 
cycles supply which normally has a potential of 55 volts 
between each conductor and earth. The running voltage 
across the fluorescent lamp is only 50. 


Lantern for Dock and Quayside Lighting 


A new lantern for lighting docks, auays and ships along- 
side has been introduced by the General Electric Co. Ltd. 
Accommodating two 400-watt horizontal-burning mercury 
lamps, the lantern provides the high level of illumination 
required for undertaking detailed repairs. The lantern con- 
sists of an anodised aluminium reflector rigidly fixed between 
two silicon aluminium end castings which are held together 
by a central tie rod and two extruded aluminium members. 
In each end casting is a hinged door, with weatherproof 
gasket, which provides access for servicing. The front is 
of toughened roughcast diffusing glass sealed in a substantial 
cast aluminium frame and securely fixed with a weather- 
proof joint which normally need never be broken. The 
lantern is dustproof and weathervroof. Gear must be 
mounted separately. 

The galvanised steel mounting bracket provides adjust- 
ment for varying the beam axis between 20 and 50 deg. 
below the horizontal. Light close to the horizontal is limited 
by a glare-shield in the lantern. The standard mounting 
provides for attachment to a 3-in.-diameter vertical pole, but 
other sizes of clamps can be supplied to meet users’ require- 
ments. 


Heavy Duty Plugs and Sockets 


The cables and connectors of temporary electricity sup- 
plies often reauired for repair shops, some power tools, 
emergency and stand-by lighting and power and other pur- 
poses have to withstand vigorous and very often brutal 
treatment. With this in mind, the Plessey Company Ltd. 
has made a range of heavy-duty plugs and sockets for join- 
ing electric cables which will withstand very rough handling 
without damage. There are four basic housings, made of 
forged aluminium bronze, for plugs and sockets. These 
are: a cable unit, for terminating and anchoring cables ; 
a panel unit, fitted with a flange for mounting in a fixed 
position, wiring connections being made directly into the 
rear; a cable coupler, to be used in conjunction with a 
cable unit when it is desired to join two cables; and a 
panel mounting coupler, which is similar to a panel unit 
except that an outlet and fittings are provided to enable 
a cable to be connected at the rear. The housings are 
arranged to accommodate either a plug or socket fitting, 
which are interchangeable, in any of the three standard 
sizes : 22-way—10 amp.; 4-way—S0 amp.; 3-way and | earth 
return, 50 amp. The shells and nuts have coarse self- 
cleaning threads and solid heavy ribs and flutes for easy 
handling. A protective cao is anchored by a stout chain 
attached to solid lugs on the shell body. The connector 
nut is held in position by a screwed collar embodied with 
the cable-entry fittings; this collar has a left-hand thread 
to prevent it from screwing off when the connector nut 
is being withdrawn to break the circuit. These plugs and 
sockets are of great physical strength and will stand up 
to the weight of passing vehicles, and are completely 
weatherproof. Pressure seals are included to comply with 
Ministry of Supply specifications. Positive contact pressure 
ensures good electrical continuity. 
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Lighting Installation 


An Aircraft 
Workshop 


The workshops area of the new B.O.A.C. Head- 
quarters at London Airport when completed will be 
830 ft. long. Its roof has a main span of 90 ft., with a 
maximum height of 44 ft. Five rows of cold cathode 
luminaires are ceiling-mounted in the main span, forming 
continuous runs from end to end of the building, except 
where interrupted by beams at intervals of 16 ft. 3 in. The 
two outer rows and the central row of luminaires have four 
intermediate cold cathode tubes per luminaire, while the 
remaining two rows are made up of eight-tube luminaires. 

All tubes are made specially to a length of 8 ft. tc 
suit the distances available for continuous runs, and the 
ends are turned up into tne electrode boxes to obtain 
maximum lighting length between beams. A “ Delaron ” 
plastic reflector, secured to the ceiling by aluminium 
beading, is fitted behind each unit. Transformers for the 
main-span luminaires are housed in cases which form part 
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of the fittings and are placed mid-way between the beams. 
These positions were chosen to simplify the mains wiring 
and to centralise isolating plugs and sockets for individual 
units. Hinged covers allow easy access to all gear: 
servicing is carried out from the platform of the travelling 
crane which runs the length of the workshops. 

Similar four-tube luminaires with “ Delaron ” reflectors 
have been installed in the aisles at 20-ft. centres. Standard 
vapour-proof luminaires for 5-ft. 80-watt hot cathode 
lamps are installed for lighting test benches below two 
elevated office blocks at each side of the workshops area. 


Designed by: FE. Wingfield Bowles and Partners. 
B.O.A.C. and the G.E.C., Ltd. 


Installation by: Rashleigh, Phipps and Co., Ltd., and 
Air Ministry Works Directorate. 
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Personal 


Mr. H. W. Roserts, A.M.LE.E., Manager of the 
Blackburn Branch of the General Electric Co., Ltd., has 
retired. He is succeeded by Mr. H. F. Nortn, formerly 
G.E.C. Branch Engineer at Sheffield. 

Ekco-Ensign Electric, Ltd., announce the appointment 
of Mr. A. Taytor as their Representative covering certain 
parts of the Manchester area. With the rapid growth of 
their business in the Northern areas, Ekco-Ensign have 
moved their sales office, showroom and storage depot from 
Preston to larger and more convenient premises at Blackett- 
street, Manchester, 12 (Tel. Ardwick 4661). 

The Stanton Ironworks, Co., Ltd., has recently made the 
following appointments: Mr. G. R. BUCKLEY as General 
Works Manager; Mr. E. MorGaNn as General Manager in 
charge of Research; Mr. L. RAWLINS as Commercial 
Manager and Mr. J. D. HICKMAN as Export Manager. 

Mr. R. P. Sayers, F.I.E.S., M.S.M.A., Associate I.E.E., 
has been appointed to the Board of Astral Switchgear, Ltd., 
Enfield, Middlesex. He is also a Director and Sales 
Manager of Ashley Accessories, Ltd., Ulverston, Lancashire. 

Mr. DUNCAN MACMILLAN, previously a buyer with Wm. 
McGeoch and Co., has been appointed B.T.H. Lamp and 
Lighting Salesman in Glasgow. 

Siemens Electric Lamps and Supplies Ltd. announce the 
appointment of Mr. J. HAMILTON as joint manager for 
Scotland in conjunction with Mr. T. D. CHILbDs. 

Mr. FRANK EDWIN LONDON, representative for Venner, 
Ltd., in the North Eastern Electricity Board area, is now 
resident at 10, Grosvenor Terrace, Bootham, York. (Tel. 
York 3569.) 

Mr. A. W. Gostr and Mr. W. A. KIMBER, who joined 
Philips Electrical Ltd., then Philips Lamps, together ia 
December, 1929, both recently completed 25 years’ service 
with the company. To mark the occasion, celebration 
luncheons were held, and the presentation of cheques and 
inscribed watches was made by Mr. G. HOFMAN, Managing 
Director. 

The International Jury of the Tenth Triennale of Milan 
has awarded a Silver Medal to MR. JOHN REID, the architect, 
for the design of the “ Forrest Modern ” lighting fitting dis- 
played in the British Exhibit there. 

We are interested to notice in a recent issue of “ Licht- 
technik ” that Dr. A. MEYER, whom many of our readers will 
remember as a past president of the C.I.E., has recently been 
the recipient of the Grand Service Cross (Grosse Verdien- 
stkreuz) of the Federal German Republic. The presentation 
was made to him by the Federal President Pror. Heuss, for 
his services to the German economy and in particular the 
great part he played in the rebuilding of the German lamp 
industry. 

Mr. W. E. KING, a well known personality in the gas 
lighting industry, retired at the end of 1954 after over 40 
years’ service with the Parkinson and Cowan Group of 
Companies. 


Surplus Stock 


Merseyside and North Wales Electricity Board have for 
disposal at Waverton, nr. Chester, a number of surplus re- 
inf. rced concrete poles in varying lengths between 30 and 
36 “t. These poles are suitable for many purposes, such as 
contruction of dutchbarns, flood-lighting, stack shelters, etc. 

‘he poles may be inspected by arrangement with the 
Di: rict Engineer, New Crane Street, Chester. Telephone: 
Ch ster 21561. Price £6 each at Waverton.—M. M. Parker, 
Se. stary, 
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Situations Vacant 


Philips Electrical Limited invite applications for the 
position as JUNIOR LIGHTING ENGINEER in the 
Northern Ireland area. Applicants should preferably be 
23-28 years of age, educated to General School Certificate 
standard. Some knowledge of electrical matters and illu- 
minating engineering an advantage. Must also be prepared 
to study to improve technical status. Progressive and 
permanent position. Please give full personal details and 
those relating to education, career to date, hobbies, etc., and 
whether driving licence holder, to the Personnel Officer, 
Philips Electrical Ltd., Century House, Shaftesbury Avenue, 
W.C.2. 


Experienced DESIGNER of Industrial Lighting Fittings 
required to take charge of the Lighting Development Section 
at the Walsall Works of this Company. Applicant must be 
capable of developing original designs of Lighting Equip- 
ment for tungsten and electric discharge lamps and should 
have an all-round knowledge of the practice of artificial 
illumination, electrical circuits, and control gear. This is a 
very progressive post for a capable designer with initiative 
and drive. All enquiries will be treated with strict confidence. 
Please state age, training, experience, basic salary. 
R. and A. G. Crossland, Ltd., Reference LFD, 55, Ebury 
Street, London, S.W.1. 


Fully trained LIGHTING ENGINEER required for 
London. office. Applicant must be well educated and 
conversant with modern lighting methods. Apply Senior 
Lighting Engineer, Ekco-Ensign Electric Ltd., 45, Essex 
Street, Strand, W.C.2. 


LIGHTING FITTINGS DESIGN ASSISTANT required 
by well-known company. Applicants should be experienced 
men with sound knowledge of construction. Apply with full 
particulars to Box No. 881. 


LIGHTING ENGINEER to assist in preparation of de- 
signs for modern interior installations. Ability to discuss 
proposals with architects and users would be an advantage. 


Write, stating age, experience and present salary to Box. 
No. 882. 


JUNIOR TECHNICAL ASSISTANT (20-25) for the 
preparation of lighting schemes, Illuminating Engineering 
Dept., old-established Mfrs. lighting equipment. State age, 
experience, salary required.—Chief Engineer, Technical 
Service Dept., Holophane Ltd., Elverton St., Westminster, 
S.W.1. 


DRAUGHTSMAN required at London Headquarters. 
Capable of designing all classes of gas and electric lighting 
installations for railway premises. Good technical ground- 
work in illuminating engineering and some experience in 
practical application essential. Technical qualifications an 
advantage. Salary up to £620 per annum according to age 
and qualifications—Apply: Chief Civil Engineer, Southern 
Region, British Railways, Waterloo Station, S.E.1, giving 
particulars of experience and qualifications. 


Situation Wanted 


LIGHTING ENGINEER (Registered I.E.S.), in senior 
position with well-known company desires change to 
advisory or application research work. London or near.— 
Box 883. 


F. H. Pripe, Ltp. have pointed out that the auditorium 
main ceiling and side wall fittings in the photograph of the 
Regal Cinema, Aberdeen (January p. 15) were manufactured 
and designed by them. 
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Complete WEATHERPROOFING is achieved by | 
gaskets on all joints. Top or throughway junction box 
for conduit, Pyrotenax or cable; internal reflector; 
shallow diffusing glass, hinged lamp glass housing; | 
suspension lugs; smooth exterior lamp body lines, are | 
special features of these fittings. All three fittings 
comply with B.S.S. 889 and are Buxton Certified | 

Groups I, II, III. 


WELL GLASS Weatherproof | Flameproof Fittings also available 
100, 100/150 & 200 watts and of course, the Victor Standard 
Flameproof Range of 60 to 300 watts. 





Please send details of WEATHERPROOF|FLAMEPROOF FITTINGS 





VICTOR PRODUCTS (WALLSEND) Limited 
Wallsend -on- Tyne England. 
London Office: S.W. 1. ! 








26 Millbank, 
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WANDSWORTH Metropolitan Borough Council 


Courtesy of Borough Engineer P. V. Marchant, Esq., M.I.C.E., M.I.Mun.E. 
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LIMITED 





Lamb's Conduit Passage, Red Lion Square, W.C.! 
(Phone: CHAncery 7042 and 7645) 


Rood End Rozd, Oldbury, Birmingham 
(Phone: BROadwell 2291-2) 





Correspondence 


Picture Lighting 
To the Editor, LIGHT AND LIGHTING. 

Dear Sir,—Paintings should be lit from below, or one 
side, particularly if the frame is glazed, and the light should 
be uniformly distributed. Quite a lot of extra light is 
needed to do justice to a good painting in a domestic 
interior. Small wonder then that Mrs. Jacobs has difficulty 
in finding a fitting which is at once aesthetic, inconspicuous 
and (though she does not specify this) effective. Her solu- 
tions to the problem are reasonable, although it may be 
tedious to wait for the sun to reach the right position and 
to shine with the right intensity. Perhaps an aesthetic bit 
of statuary holding a cunningly contrived torch might help 
at other times. 

But is it quite fair to ask manufacturers to meet all thes 
requirements without any collaboration from the builder or 
housewife? For fresh air, make a hole in the wall; for 
drainage, make a hole in the floor: for general electric light- 
ing, make a hole in the ceiling; for hanging a picture, make 
another hole in the wall. Those who design museums and 
picture galleries nowadays contrive to build the lighting 
into the structure, but special buiit-in lighting for pictures 
is perhaps impracticable because the housewife is so unpre- 
dictable, and she must be content with built-out lighting. 
This may be disguised or “ beautified” by ornamentation 
but it cannot usually be inconspicuous and yet effective. 
How often do we see a plant without a bulky pot of soil, 
or books without an ugly shelf, or television without an 
obtrusive set? 

Concealed lighting is not easily fitted into the home. My 
own solution to the picture-lighting problem is to put ‘ 
table lamp or floor standard near to it; or to put the picture 
near the lamp.—Yours, etc., 


London. J. G. HOLMEs. 
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|.E.S. Activities 


ANNUAL DINNER | 


The Seciety annual dinner and dance will be held at 
the Café Royal, Regent-street, W.1, on Wednesday, 
April 20. Tickets (35s. each) may be obtained from the 
L.E.S. Secretary, 32, Victoria-street, London, S.W.1. 


London 


Maintenance 


At the London meeting on December 14 a paper entitled 
“The maintenance of lighting installations” was presented 
by Mr. W. Robinson and Dr. J. W. Strange. The paper 
considered lighting maintenance with particular reference to 
the economics of, and procedure for, lamp replacement and 
to the factors affecting depreciation of lighting fittings. 

Even in quite large installations cost considerations are 
often subordinated to aesthetic considerations as regards 
maintenance, lamps are replaced partly because a “dead” 
lamp looks bad and fittings are cleaned because they look 
dirty. Cost analysis, however, finds application in very large 
installations, in installations spread over large areas (hori- 
zontal inaccessibility), and in installations where fittings are 
very high (vertical inaccessibility). In such situations 
systematic lamp replacement and fitting cleaning is the only 
realistic course. 

Where, as in the cases mentioned, the cost of replacing 
lamps individually is high there is often an economic case 
for replacing all the lamps over an area at one time (group 
replacement). This can be justified on a cost basis when the 
saving in replacement cost per lamp by group replacement is 
greater than the residual value of the lamp. 

The residual value of the lamp can be assessed from 
curves relating the number of lamps surviving from a batch 
with the length of life. The form of these curves depends 
on the degree of uniformity of characteristics achieved in the 
batch, and on the type of lamp. With this type of informa- 
tion available two main procedures are possible : (a) replace- 
ment after a given time of operation; (b) replacement after a 
given percentage of lamps has failed. 

A further economic gain is achieved when group replace- 
ment can be made to coincide with scheduled cleaning of 
fittings. 

The depreciation of lighting fittings due to dust and dirt 
is most rapid during the early months after cleaning and 
settles down later to a steady rate which depends on local 
conditions, and which varies very widely. Investigations 
have also shown that depreciation results in a broadening 
of the light distribution of the fitting and it is very likely 
that these two effects result mainly from the loss of the 
specular component of reflection which is the first con- 
secuence of dirt deposition. It has been shown that ventila- 
tion decisively improves the self-cleaning properties of open 
tel'ectors, and that this effect applies equally well whether 
the lamps used are fluorescent, discharge or tungsten fila- 
ment. Tests on open and enclosed fittings show that un- 
seed cover glasses produce a marked increase in deprecia- 
tio: by trapping dirt within the fitting, and are hence worse 


than useless from the maintenance viewpoint. Where en- 
closed fittings are necessary for corrosive or particularly bad 
situations, such as oily dust, they should be completely 
sealed. 

The authors said that it is incumbent on the lighting 
industry to accept the fact that lighting maintenance is 
seldom systematic and to strike a realistic balance between 
the initial efficiency and the self-cleaning characteristics of 
fittings. Similarly lighting engineers and designers should 
place maintenance considerations much higher in the list of 
design factors. The more extensive provision and use of 
correctly ventilated fittings, and particularly the application 
of ventilation to standard dispersive reflectors, would avoid 
much of the wastage of light, and unsatisfactory perform- 
ance, which is now experienced even with otherwise well- 
designed installations. 


Light and Crime Detection 

It is now accepted as a commonplace that good lighting 
is a powerful deterrent from wrong-doing but another réle 
played by light in the war against crime was most in- 
terestingly described at an informal meeting held November 
23. The speaker was Mr. C. H. Edlin, of the Home Office 
Forensic Science Laboratory at Nottingham, who started 
by explaining to his audience the meaning and function 
of forensic science as science applied to matters legal, 
generally with the object of giving assistance to the police 
engaged in the investigation of some crime. 

The sciences chiefly pressed into this service were physics, 
chemistry and biology, with a natural emphasis on pathology. 
Mr. Edlin spoke as a physicist and said that the function 
of his department might, perhaps, be looked upon as aa 
extension of Sherlock Holmes’s magnifying glass. His aim 
was to extract as much information as possible from any 
object suspected of having some connection with the crime. 
Often it was necessary to identify materials of which only 
a trace was available, or to show up some markings which 
were almost or quite invisible to the naked eye. Photo- 
graphy was a very powerful tool. By repeated copying it 
was possible to increase enormously the contrast between 
a mark and its background, while by the use of long ex- 
posures an object could be examined in very weak light, a 
procedure which was sometimes necessary. 

By the use of light at glancing incidence, very slight 
surface impressions or scratches could be made much more 
readily detectable and Mr. Edlin showed an example of the 
impression made on a sheet of paper by writing on another 
sheet which covered it. He also showed how the use of 
infra-red light could reveal markings which had been in- 
tentionally obliterated—as the criminal thought. A very 
striking example was the use of ordinary blue-black writing 
ink to obliterate pencil marks. Members of the I.E.S. are 
now aware that such an attempt to mislead can only be 
regarded as the work of a clumsy amateur. The ink is 
transparent to the infra-red, while the carbon of the pencil 
mark is not, with the result that when photographed by 
infra-red light the combination shows the pencil marks with 
a most disconcerting clarity. 


Another very striking exhibit was an apparently uniform 
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square of black textile material which, when photographed 
by infra-red light, was seen to consist of a number of 
smaller squares ranging in tone from almost white to some- 
thing similar to the black appearance by ordinary light. 


The use of infra-red or ultra-violet light, in fact, seems 
to be one of the most powerful tools of the forensic scientist. 
Mr. Edlin described the use of the infra-red microscope 
with an image converter by means of which the magnified 
infra-red image given by the microscope was made visible 
to the eye for detailed examination. 


The use of spectrographic analysis was not forgotten 
and Mr. Edlin showed how minute specimens of substances 
could be identified by this means. He mentioned in par- 
ticular the establishment of exact identity of composition 
between the metal of some forged coins and that of a 
minute fragment found in the suspected forger’s clothing. 

The slides shown by Mr. Edlin at the conclusion of his 
lecture were of great interest and included some remarkable 
examples of what could be done to achieve apparently 
impossible feats of detection. Forged entries on certificates, 
alterations made in ink different from that used for the 
original entries, even the identification of a postmark on a 
postal receipt that had been rolled into a ball and swallowed, 
all these seemed to be part of the day’s work in Mr. Edlin’s 
department, while the use of fluorescent powder and ultra- 
violet light to show up finger-prints on a patterned surface 
was, it appeared, such a commonplace affair as almost to 
justify the correspondent who sent Mr. Edlin a letter 
addressed to the “ Fluorensic Science Laboratory.” 


The discussion was opened by Dr. Donald Teare, the 
well-known Home Office pathologist, who described some 
of the many ways in which X-rays had been pressed into 
service for forensic purposes. Apart from their obvious 
use to detect denser objects embedded in lighter material, 
they had in recent years acquired great importance in the 
detection of minute traces of certain substances, notably the 
barbiturate poisons, by means of the diffraction patterns 
obtained when the X-rays were passed through such 
materials. He referred to the case, which had achieved a 
good deal of publicity, in which traces of the drug 
cantharides were identified by the X-ray diffraction pattern 
obtained. Dr. Teare commented on the effect of different 
illuminants on the ease with which slight colour changes 
of the skin could be detected, and he cited a particular 
case in which the fluorescent lighting in a mortuary had 
caused him to miss a change (due to carbon monoxide 
poisoning) which he might otherwise have noticed. 


Mr. Short asked the lecturer whether there was any 
instrument for ultra-violet microscopy corresponding to that 
described for use with infra-red light and how the laboratory 
knew which radiation to use in any particular case. Mr. 
Edlin, in reply, said that both ultra-violet and infra-red 
were employed, according to the circumstances of the case. 
and in general the laboratory knew from previous experi- 
ence which of the two was more likely to give the information 
required. 


Mr. Penny referred to Dr. Teare’s remarks about the 
fluorescent lighting and said that the difficulty in the case 
referred to was that the changes which had to be detected 
were at the red end of the spectrum, where the ordinary 
fluorescent lamp tended to be weak. He thought that the 
newer types with higher rec! content would solve the diffi- 
culty. Mr. Steadman suggested that the use of fluorescent 
lighting should be of material assistance in showing up any 
blue markings. Mr. Penny then asked the lecturer whether 
the presence of the fluorescent materials in modern detergents 
had proved an embarrassment to the laboratory in its work, 
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but he was assured that this was not the case. In fact, said 
Mr. Edlin, it was often a help. 

The meeting concluded with a vote of thanks to the 
lecturer, proposed by the chairman, Dr. W. E. Harper (vice- 
president), and carried by acclamation. 


Birmingham Centre 


The third sessional meeting of the Birmingham Centre 
was held on November 25, 1954, and members who attended 
were indebted to Mr. F. Hessling for an exceptionally in- 
structive and entertaining lecture entitled “ Gemology.” 


The basis of the lecture was the reaction of precious 
stones to various types of light rays used for diagnostic 
examination. Mr. Hessling dealt swiftly with spectrum 
blending colours, white light, reflection and refraction, and 
interference. He also briefly spoke of polarisation and the 
part it played in the inspection for flaws in gems and rare 
material. The lecturer pointed out that waves of light must 
be in phase, otherwise they would destroy each other. 
Colour by interference meant various rays getting out of 
phase with each other. 


Mr. Hessling had with him for demonstration purposes 
a number of intricate pieces of apparatus, including many 
valuable microscopes of different values. He also showed 
his audience precious stones, including emeralds and rubies 
of great value, and showed by examination under rays of 
light how true each stone was. 

A lively discussion took place, and the chairman, Mr. 
Mellor, deputising for Mr. Haynes called a halt to affairs in 
order to enable Mr. Hessling to gather all his material and 
get away. 

Mr. David Lewin thanked Mr. Hessling on behalf of 
the Centre, and the meeting closed with hearty applause 
for the lecturer. 


Leeds Centre 


At the meeting held in Leeds on November 22, 1954. 
a lecture on “ New lamps, new uses, new techniques ” was 
given by Mr. R. V. Mills. The speaker, with his experience 
of extensive research in a laboratory of one of the large 
manufacturing firms dealt competently and thoroughly with 
his subject. 

Dealing with lamp efficiency increase in recent years, 
Mr. Mills spoke of the remarkable progress made by the 
lamp industry. Several new lamps and the phenomena of 
electro-luminescence were demonstrated. 

A lengthy discussion took place, the lecturer being 
questioned on the following: (1) The practicability of sub- 
stituting kryton gas for argon to increase the efficiency of 
tungsten lamps. (2) Possible increases of the efficiency of 
neon lighting. (3) The possibility of using fluorescent strips 
instead of “ cats eyes ” on roads and using UV to pick them 
out. (4) The ultimate use of electro-luminescence. 

In reply Mr. Mills indicated: (1) On account of its high 
cost the use of kryton gas was restricted in its use to lamps 
such as miners’ lamps. (2) Owing to the inherent low 
efficiency of neon sources there appeared to be little pos- 
sibility in the immediate future for any substantial increase 
in efficiency. (3) The use of fluorescent strips had been tried 
experimentally but the auxiliary equipment necessary would 
be both comparatively heavy and costly. It was not thought 
that any major progress would be made on these lines 
although the interesting possibility of fog penetration by 
other means remained. (4) Electro-luminescence was at 


present only in an experimental stage with an efficiency of 
approximately 44 lumens per watt. At present economics 
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controlled its application in addition to its low efficiency, 
but developments might well occur in the future. 

At a meeting held in Hull on November 29 four members 
contributed short papers which were all very well received. 

Mr. S. Addison dealt with “ General principles of indus- 
trial lighting” covering a varied field of industrial applica- 
tions. Mr. A. J. Walder chose “ Lighting for hazardous 
atmospheres” showing various flameproof fittings and 
illustrating their application over a variety of installations, 
by lantern slides. Mr. H. Laycock selected as his subject 
“The application of fluorescent lamps to colour-photo- 
graphy ” showing the process of photo reproduction of carpet 
patterns in the carpet-making industry. Lastly, Mr. D. G. 
Hall gave an interesting talk on “Early methods of lighting 
in the temples of Tibet” demonstrating a beautiful antique 
oil lamp from these temples. He explained the meaning of 
the symbols carved on this valuable piece. 

Following the papers, many questions were asked and 
answered by the various speakers. The meeting was con- 
cluded by the Chairman, Mr. N. Shackleton, thanking the 
lecturers for their interesting papers. 


Glasgow Centre 


The improved lighting of docks and railways yards as an 
aid to speedier handling of freight formed the subject of an 
address given by Mr. W. T. Souter at the December meeting 
of the Glasgow Centre. 

In the course of his talk, Mr. Souter dealt with special 
problems confronting the lighting engineer, and in solving 
them the precautions which must be observed to ensure the 
safety of personnel working in railway and dock areas, and 
the movements of maritime traffic, while preserving adequate 
illumination for efficient working. The trends of installa- 
tion and mechanical design with choice of materials for 
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lighting fittings operating under prolonged exposure to severe 
weather conditions and corrosive atmospheres, were also 
discussed. 

The talk was followed by a stimulating exchange of views 
and ideas. 


Nottingham Centre 


The first meeting of the 1954-55 session took place at the 
Nottingham and District Technical College on October 7, 
when Dr. A. Roberts was inducted as chairman. 

Before the chairman delivered his address, “ A lighting 
engineer gets down to earth,” wristlet watches were presented 
to Mr. K. J. Goddard and Mr. H. J. Slater as marks of 
appreciation for the hard work they had put in during the 
long period they had been joint honorary secretaries. 

Dr. Roberts, in his address, dealt with the history and 
development of lighting in coal mines, and, at the conclu- 
sion, a very hearty vote of thanks was moved by the new 
vice-chairman of the Centre, Mr. P. A. Moore. 

On November 4 Mr. J. S. McCulloch delivered his paper, 
“The lighting of shipyards,’ which has previously been 
reported in these columns. Although the subject was one 
which is largely unfamiliar to the majority of the members 
of the Centre, it aroused considerable interest and, during 
the ensuing discussion, Mr. McCulloch was asked many 
questions. A vote of thanks to him was moved by Mr. J. 
Woodhouse and carried with acclamation. 

At a meeting held on December 2, Mr. W. Robinson pre- 
sented a paper entitled “ A new approach to lighting design.” 
Some 34 members and friends were impressed with the 
theories presented, and an interesting discussion opened by 
Dr. A. Roberts, chairman of the Centre, followed. A vote 


of thanks to the speaker was proposed by Mr. R. G. Payne. 








I.E.S. Forthcoming Meetings 


LONDON 
February 8th 
Sessional Meeting. “Lighting of Hazardous and Corrosive 
Locations in Industrial Plants,” by A. G. Palmer and W. E. 


Harper. (At the Lighting Service Bureau, 2, Savoy Hill, W.C.2.) 
6 p.m. 


CENTRES AND GROUPS 
February Ist 
STOKE-ON-TRENT.—“ Sports Lighting,” by M. W. Peirce. (At 


Lecture Hall of the Midlands Electricity Board, 31, Kings- 
way, Stoke-on-Trent.) 6 p.m. 


February 2nd 

EDINBURGH.—“ Studies in Interior Lighting,” by J. M. 
Waldram. (At the Y.M.C.A. Small Hall, 4, Queen Street, 
Edinburgh, 2.) 7 p.m. 

NEWCASTLE.—“ Lighting for Ships,’ by T. Catten. 
Roadway House, 8, Oxford Street.) 6.15 p.m. 

SWANSEA.—“ Outdoor Illuminations,” by H. Carpenter. (At 


the South Wales Electricity Board’s Demonstration Theatre, The 
Kingsway, Swansea.) 6.30 p.m. 


(At the 


February 3rd 

_ Carpirr.—* Outdoor Illuminations,” by H. Carpenter. (At the 
South Wales Electricity Board’; Demonstration Theatre, The 
Hayes, Cardiff.) 5.45 p.m. 

GLascow.— Studies in Interior Lighting,’ by J. M. 
Waldram. (At the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank Crescent, Glasgow, C.2.) 7.30 p.m. 

NoTTINGHAM.—-“ Lighting for Sport,” by M. W. Peirce. (At 
the Demonstration Theatre of the East Midlands Electricity 
Board, Smithy Row, Nottingham.) 6 p.m. 

February 4th 


SwanseA.— Annual Dinner and Dance. 


February 10th 

MANCHESTER.—Contractors’ Night. (At the Demonstration 
Theatre of the North Western Gas Board, Town Hall, Man- 
chester.) 6 p.m. 


February 14th 

SHEFFIELD.— Some Aspects of Industrial Lighting From a 
Factory Inspector’s Viewpoint,” by D. E. Jones. (At the Medical 
Library, The University, Western Bank, Sheffield, 10.) 6.30 p.m. 


February 15th ; 

LivERPOOL.—* Design and Application of Flameproof Lighting 
Equipment,” by D. A. Strachan. (At the Liverpool Engineering 
Society, 9, The Temple, 24, Dale Street, Liverpool.) 6.30 p.m. 
February 16th : 

NorTH LANCASHIRE.—“ Lighting for Sport,” by A. Wilcock. 
(At the Demonstration Theatre of the North Western Electricity 
Board, 19, Friargate, Preston.) 7.15 p.m. 

TEES-SIDE.—“* The Design and Application of Flameproof 
Lighting Equipment,” by D. A. Strachan. (At the Cleveland 
Scientific and Technical Institute, Corporation Road, Middles- 
brough.) 6.30 p.m. 

February 24th 

GLascow.—Annual Dance. 

February 25th ; } 

BATH AND BristoL.—Brains Trust. (Joint Meeting with 
E.A.W.) (At the Royal Hotel, Bristol.) 6.15 p.m. 

BIRMINGHAM.—Annual General Meeting. ‘Terms and Tech- 
niques for Satisfactory Lighting,” by J. G. Holmes. (At the 
“ Regent House,” St. Phillip’s Place, Colmore Row, Birmingham.) 
6 p.m. 

February 28th 

Leeps.—“ Prescribing for Seeing,” by M. L. Berson. (At the 
E.L.M.A. Lighting Service Bureau, 24, Aire Street, Leeds. 1.) 
6.15 p.m. 

LEICESTER.—J. W. Strange (Vice-President) on Lighting Main- 
tenance Problems. (At the Demonstration Theatre of the East 
Midlands Electricity Board, Charles Street, Leicester.) 6 p.m. 





POSTSCRIPT 


Not only railway rates of pay but also the lighting 
of railway carriages are topics which have lately figured 
in the news. The National Book League has received 
so many complaints from members about dim lighting 
which makes reading difficult in railway carriages thai 
it decided to ask all its members to note and repori all 
instances of inadequate lighting met with during the 
“dark period” from December 15 to January 15. 
When all the information is received and considered an 
appeal for better railway lighting is to be made. There 
is little doubt that there is room for improvement of 
lighting in much of the older railway rolling-stock, but 
it is only fair to say that many of the most recent 
carriages are reasonably well illuminated. One com- 
plainant described the lighting as “not good enough 
for the eyesight of a man of 69,” but I do not think the 
Transport Commission can be expected to bring railway 
carriage lighting up to the high standard required to meet 
the needs of those much above the average age of 
travellers. Actually, a suitable pair of reading glasses 
should help the 69-year-old passenger more than a 
doubling or trebling of the carriage illumination. 


Turning to lighting in other fields, it is encouraging 
to note from the report of H.M. Divisional Inspector of 
Mines for the North-Eastern Division that underground 
lighting continues to improve both at the coal-face and 
on the roads and shaft bottoms. The better lighting 
conditions underground in collieries in recent years has 
been accompanied by a decline in the incidence of 
miners’ nystagmus, and only 13 cases occurred in the 
division during 1953. Not so good—though more 
parochial—is the continuance of the disagreement I 
mentioned in December between two provincial authori- 
ties as to whether sodium or mercury lamps should be 
installed along a half-mile stretch of trunk road in which 
both authorities are interested. Meanwhile, this portion 
of the road continues to be relatively and dangerously 
dark. There is nothing in common between mines, 
streets and churches—except that some of each are 
gloomy—but I change the subject now to church light- 
ing to mention a somewhat surprising instance. It 
appears that in a church in Flintshire “ the new lighting 
—which is installed in the ceiling—is of the most modern 
type and similar to that used in submarines, being 
resistant to both fire and water.” I take it the church 
is not expected to be engulfed either in another great 
flood or in hell fire but has prudently been equipped for 
lesser eventualities ! 

Upon opening the front cover-page of “ The Listener ” 
a few weeks ago I found myself confronted by an 
exhortation to save my sight by better light. Now, like 
most people, I value my sight very highly and, naturally, 
I want to save it—although I didn’t know it was in any 
danger. However, having sighted this succinct and 
salutary slogan I said to myself, said I, “ better light ”’ is 
the stuff for me, let’s find out all about it. So, on I read— 
only to discover at the end of the first line that “ better 
light” is merely our old acquaintance indirect lighting— 
which is well enough in some situations but is certainly 
not “ ideal anywhere.” Moreover, even when “ it is 
carried out in the most efficient, effective and economical 
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By ‘“‘ Lumeritas ” 


manner,” indirect lighting is still an inefficient and 
expensive system by which to provide any given illumina- 
tion over any usual “working plane.” However, the 
story went on to tell me that I shouldn’t have much 
“better light” anyway—not more than about 5 ft.c. 
—because “if we get used to needlessly high in- 
tensities we shall lose the power of seeing by the lower 
intensities.” This opened my innocent eyes to the blind 
—nay, blinding—cruelty of nature in thrusting upon man 
hundreds and even thousands of foot-candles day after 
day for so many millennia. It did two other things—it 
explained why my ancestors lived in caves, and it deter- 
mined me to ask my bank manager for an overdraft for 
the purpose of buying shares in some company manu- 
facturing dark-glasses. Finally, the writer of this “ save 
your sight ” story—-whom we may call the self-appointed 
expert—gave me “the low-down” on the “so-called 
experts ” who, apparently, are odd types fond of advo- 
cating 10, 20 and even 50 or more foot-candles which 
they disguise as “lumens per square foot” so that they 
won’t be “found out.” If any of my readers can identify 
the self-appointed expert or the so-called experts no 
reward is offered! 


My attention has been drawn by an American reader, 
D. B. Harmon, to his discussion of a paper by Willard 
Allphin on School Lighting and Posture. This discussion 
was published in “Illuminating Engineering” for July, 
1954, and some of my readers may recall that. in the same 
month, I commented upon Allphin’s findings which had 
appeared in the American journal three months earlier. 
Allphin took photographs showing the attitudes adopted 
by school-children while writing at their desks in day- 
light and then examined these records to see whether 
the viewing distance adopted by the children varied 
according to the illumination available on their desks, 
and whether the orientation of their heads and eyes was 
such as to suggest that it was prompted by a need to 
avoid glare from the windows. The weight of his 
observations was against the view that the children’s 
postures were related to the prevailing conditions of 
lighting. Harmon claims to have established a contrary 
conclusion in an earlier paper of his own, but the dis- 
cussion he calls to my notice does not rely on this. On 
the ground that a fairly lengthy bibliography should have 
accompanied Allphin’s paper, Harmon proceeds to 
remedy this deficiency, in the course of which he presents 
arguments which take us first into the realms of 
dimensional analysis, symbolic logic and vector analysis, 
and then to the apparently more relevant realms of 
physiology, anatomy and neurology with special reference 
to photostatic reflexes. All this to show that body- 
balancing is influenced by vision as, also, may be the 
posture we adopt when striving to see something under 
adverse conditions of lighting. But this is common 
knowledge and is not the point at issue. The question 
is, were the conditions of lighting in Allphin’s investiga- 
tion such as to account for the postures observed ” 
Apparently they were not, and theoretical arguments 
cannot override the observations. There are more 
plausible and adequate reasons for the observed postures. 
e.g., right- or left-handedness and the “ fit” of the child 
to his desk. 








